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Personality Determinants of Vocational Choice’ 
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Vocational Advisory Service 


I. THE PROBL 


Wi. personality factors determine 
the choice of a vocation? The in- 
vestigation reported here has sought 
some of the answers to this question. 
Problem. We decided to compare the 
vocational choices made by adjusted 
adolescent boys with those of disturbed 
adolescent boys and to study the reality- 


and fantasy-contents of their choices. 


Assumptions. Our major assumption - 


was that people seek satisfaction of their 
basic needs in every major aspect of their 
lives—including the vocational. When à 
need is consciously felt, it is subject to 
control and modification by realistic fac- 
tors. When it is unconscious, our control 
is less direct and often tenuous. The per- 
son with a healthy ego is in strong con- 
tact with reality. A healthy ego permits 
the individual to check his drive for need- 
satisfaction against the facts provided by 
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the environment and his own faculties. 
A healthy ego is also willing to postpone 
satisfactions for a reasonable purpose, 
and is unlikely to seek a satisfaction in a 
situation which holds no promise of 
yielding it. The healthy ego is realistic. 

This does not mean that the healthy 
ego does not experience fantasy—the 
wishful satisfaction of needs. Fantasy is 
common property, available to the well 
and ill alike. The difference rests in the 
nature of the individual's action: is his 
action dominated by fantasy or is his 
fantasy tempered by reality? From these 
thoughts our assumptions were formu- 
lated: (a) a difference between "dis- 
turbed" and “better-adjusted” individ- 
uals is to be found in the strength of 
their respective egos; (b) vocational 
choice is in good part a function of the 
c) people seek satisfaction of their 
needs in their vocations; (d) vocational 
choices are also based upon reality con- 
siderations; (e) vocational choices require 
etween fantasy and re- 


ego; ( 


a compromise b 
ality. 

Hypothesis. Does it therefore follow 
that adolescents with emotional disturb- 
ances are less realistic in their vocational 
choices than are better-adjusted adoles- 
cents? We arrived at the following hy- 
othesis: Individuals with different ego 


strengths will show differences in the 
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use they make of reality and wishful 

fantasy in making their vocational 

choices. 

Specific problems. The formulation of 
subproblems emerged directly from our 
concern with this interaction of reality 
and fantasy. We directed our attention 
separately to reality and fantasy: 

1. Can the reality content of a voca- 

tional choice be identified and eval- 

uated? 

‚ Can the fantasy content of a voca- 
tional choice be identified and 
evaluated? 

We then evolved methods for seeking 

answers to these questions. 

The study population. To test the 
hypothesis we observed adolescent boys. 
Setting the age limits from 15 to 19 as- 
sured us adolescents in a variety of school 
and work situations. 

Having postulated vocational choice 
to be an ego function, we selected boys 
who differed in ego strength and set up 
two groups: (a) a definitely maladjusted 
group who came to the Vocational Ad- 
visory Service from psychiatric hospitals 
and clinics and whom we called the Dis- 
turbed Group; (b) a better-adjusted 
group who came to us from schools and 
similar sources and whom we called the 
Comparison Group. In each group we 
selected ten boys at each age level: 15, 
16, 17, 18, and 19. The ten boys in each 
age group consisted of eight white and 
two Negro boys. The religious distribu- 
tion at each age level was five Catholic, 
three Protestant, and two Jewish boys. 
All the boys were native-born Americans 
of families in the lower-middle-class eco- 
nomic group. The racial and religious 
distributions were based upon our knowl- 
edge of the distribution of these factors 


to 


among the disturbed boys referred to our 
agency in the past. 

The matching of subjects in the Dis- 
turbed and Comparison Groups was 
based on age, religion, race, and eco- 
nomic status of the family. We did not 
expect that educational or intelligence 
level could be used as equating factors 
since these two measures are depressed 
functionally by emotional disturbance 
(11). Thus we found the mean IQ of the 
Comparison Group to be 112.1, with an 
SD of 13.6, and that of the Disturbed 
Group to be 102.2, with an SD of 14.1. 
Intelligence was measured by the Wechs- 
ler-Bellevue. р 

The histories of the disturbed subjects 
assured their belonging in the Disturbed 
Group—histories of psychiatric hospitali- 
zations or treatment, of witnessed be- 
havior clearly indicating emotional dis- 
turbance. No effort was made to limit 
these subjects diagnostically. Accordingly 
we have included neurotics, psychotics, 
behavior disorders, and delinquents—un- 
questionably a disturbed group. Selecting 
the subjects for the Comparison Group 
was a more difficult procedure. The data 
accompanying registration for counseling 
was meager for this purpose; all too often 
a boy would emerge as a disturbed per- 
sonality only after counseling was well 
under way and research data had been 
obtained from him. We could not ask 
these clients coming for vocational coun- 
seling to submit to a psychiatric inter- 
view, first, because thut would alter the 
nature of our relationship with them 
and, second, because we were afraid we 
would lose many if we ventured unin- 
vited into this area. We settled for an 
examination of case histories and coun- 
seling record by a psychiatrist. 
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IL THE REALITY CONTENT OF VOCATIONAL CHOICE 
ы 5 
Each subject was asked to name five the discrepancy (hereafter called the 


vocational choices in order of preference. 
We later limited ourselves to the first 
two choices because many boys would 
make only two choices even when pressed 
for more; the third, fourth, and fifth 
choices were usually minor variations of 
the first two choices. 


A. RATINGS ОЕ REALISM 

Each choice was coded according to 
the job classifications in Part IV of the 
Dictionary of Occupational Titles of the 
U. S. Employment Service. These "Entry 
Classifications" offer a method for relat- 
ing the capacities of young beginning 
Workers to general fields of work—those 
in which they subsequently may be ex- 
pected to progress to the full skills re- 
quired by specific jobs. This volume 
lists the personal characteristics found 
important for entry into each general 
Occupational field. We adopted these 
Characteristics with some very minor 
modifications, called them Job Require- 
ments, and applied them to each job 
Chosen by a boy. Each listed. character- 
istic was assigned a value of 3 оп a four- 
Point (o-3) rating scale. Using the same 
characteristics and scale, we then rated 
each subject and called these ratings 
Personal Characteristics. These ratings 
were done by the counselor with whom 
the boy was working. The counselor was 
in «he best position to make Personal 
Characteristic ratings: he was ап objec- 
tively minded person with close acquaint- 
ance with the boy, and had for some 
time been considering the boy in these 
very terms—his suitability for various 
general fields of work. — 

The two ratings—Job Requirements 
and Personal Characteristics—were then 
compared and the discrepancy between 
them totaled for eaclı boy. The sum of 


Reality-Deviation Score) constitutes a 
numerical evaluation of the reality of 
the boy’s choice: the smaller the dis- 
crepancy value the closer to reality is the 
choice. Reality-Deviations were scored 
separately for the first choice (RD,) and 
the second choice (RD.). The second 
vocational choice of some subjects fell 
into the same entry classification as their 
first choice. Since these received the same 
Reality-Deviation Scores for both choices, 
they are included only in the RD, find- 
ings and not in the RD, findings. 

Table 1 shows a significant difference 
in the reality contents of the first voca- 
tional choice of the Comparison and 
Disturbed Groups. The better-adjusted 
boys composing the Comparison Group 
deviate less from the requirements of 
their chosen occupations than do the dis- 
turbed boys. The first choices of the 
members of the Comparison Group are 
more realistic than are those of the dis- 
turbed boys. 

The difference in RD, follows the same 
trend. Although the Comparison Group 
is again more realistic than the Disturbed _ 
Group in the second choice, the statistical 
significance of the difference is not as 
great as it is in.the first choice. Compari- 
son of the mean RD, and RD, values for 


TABLE r 


Mean REALITY-DEVIATION SCORES FOR THE 
First AND SECOND VOCATIONAL CHOICES OF THE 
CoMPARISON AND DISTURBED GROUPS 


Group Datum RD; RD; 

Mean 15.3 21.8 

Comparison SD 10.0 10.9 
N 50 30 

Ё Меап 20.4 26.2 

Disturbed SD 13.4 12.2 
N 5o 38 

8.8 1.6 


Critical Ratio 
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the two groups separately shows that the 
better-adjusted subjects’ second choice is 
less realistic than their first choice, while 
the second choice of the disturbed sub- 
jects is more realistic than their first 
choice. 

We had observed this tendency as 
we interviewed and tested the boys. We 
believe that these differences emphasize 
the dynamics of ego balance. Contact 
with reality is an active relationship in 
which reality perceptions are constantly 
being integrated with fantasy or needs. 
Compensatory balances are maintained. 
The better-adjusted boys throw the full 
weight of their reality perceptions into 
their first choice—the occupational selec- 
tion that means most to them. This done, 
they permit the fantasy components a 
greater role in making the second choice. 
The disturbed boys also show the shift 
of operating forces but with a different 
emphasis. By inference the greater the 
departure from reality, the stronger is 
the operation of fantasy. Fantasy pre- 
dominates the first choices in the dis- 
turbed, and yields somewhat to reality in 
the second choices. 


B. THE DEVELOPMENTAL THEORY OF 
VOCATIONAL CHOICE 


After this research began, Ginzberg and 
his associates (5) published a contribution 
to a theory of occupational choice based 
on 64 subjects. They hold that the de- 
terminant of choice is predominantly 
fantasy before the age of 11 and progres- 
sively swings toward realistic factors as 
the child grows older. 

We were able to test the application of 
this theory to our population because 
we had 100 subjects, including equal 
numbers of boys at the ages of 15-19. 

No evidence was found supporting the 
developmental theory. Instead of a linear 


relationship between age and reality, 
something different appears to take place 
in both groups at each age. The change 
is sometimes toward greater realism and 
at other times to less realism. The ab- 
sence of a definitive trend supports our 
belief that the maintenance of reality 
perception is an active one involving 
compensatory balances. 


С. OTHER DIFFERENCES BETWEEN 
THE GROUPS 


As noted earlier, the first апа second 
choices of some subjects fell into the 
same entry classification. Almost twice 
as many Comparison Group subjects 
(N — 20) made such similar choices as 
did Disturbed Group subjects (N — 12). 
We paid little attention to this fact until 
we noted that the IQ of the subjects mak- 
ing similar choices was higher than those 
whose first and second choices fell into 
different entry classifications. 

A first thought is that this difference 
is purely a function of intelligence, but 
we are dealing here with differences in 
intelligence as measured by tests. That 
is, the lower IQ of the Disturbed Group 
is not necessarily the result of a difference 
in basic native intelligence but could re- 
flect impairment in the use of their en- 
dowment (ie. their relative ego weak- 
ness). 

We turned our study in this direction. 
What IQ differences are there between 
those subjects whose choices are similar 
and those whose choices are different? 
We studied as well the differences in 
the mean subtest scatter on the Wechsler- 
Bellevue. As third and fourth factors we 
examined the mean scores of reality de- 
viation for the first,and second choices. 
The results of this study are tabulated in 
Tables 2 and 3. 

The differences found are not signifi- 


ae 


PERSONALITY DETERMINANTS OF VOCATIONAI. CHOICE 
TABLE 2 
DIFFERENCES IN THE COMPARISON GROUP IN ENTRY CLASSIFICATION, IQ, WEcHsLER-BELLEVUE 
SCATTER, AND REALITY-DEVIATION SCORES 
Entry Classifica- ean Mean 
tion of ist and N Кей Datum 10 W-B RD, кр, 
2nd Choices Age Scatter 
Same 20 17 Mean I2I.3 1.79 12.0 
SD 9.3 .50 9.1 
Different зо 17 Меап 107.5 1.00 17.$ 21.8 
SD 13.1 «51 14.8 10.9 
Critical Ratio 4.4 I.4 1.5 
OD 


cant by statistical criteria. The data, 
however, are provocative. The trend sug- 
gests a positive relationship between simi- 
lar vocational choices on the one hand, 
with higher IQ, less functional IQ scatter, 
and greater realism, on the other. A 
warranted assumption from clinical evi- 
dence is that acceptance of reality and 
greater functional intelligence are ego 
traits. The assumption would be ex- 
tended to include the making of similar 
vocational choices as an ego function. 


е TABL 


DirrERENCES IN THE DISTURBED 
SCATTER, A 


Nearly ‘twice as many of the better-ad- 
justed subjects make similar choices than 
do disturbed subjects; their 1Q is higher; 
they perform more homogenously on the 
Wechsler-Bellevue; and their choices are 
more realistic. 

The making of similar vocational 
choices suggests an economy in sell-per- 
ception: The stronger ego sees thore 
clearly the limits to what the individual 
can do successfully. We shall return to 
this topic in our discussion, 


E 3 


GROUP IN ENTRY CLASSIFICATION, IQ, WrcHSLER-BELLEVUE 
xp REALITY-DEVIATION SCORES 


E 
Я Меал 
Entry Classifica- Mean J N 
СН vet and 2 ER Ace Datum 10 ав RD, RD; 
2nd Choices 
Same 12 17 Мел E . an ай 
Different 38 ED Mean p к S pe 
$ Critical Ratio — .4 1.6 E 
— —PE—á 
NTENT OF VOCATIONAL CHOICE 


Ш. THE FANTASY СО 


It will be recalled that the second 
choice of the disturbed boy tends to be, 
on the average, more realistic than his 
first choice, while the second choice of 
the better-adjusted boy is, on the average, 


less realistic than his first choice. Appar- 
ently something operates in conjunction 
with or in opposition to realism in the 
making of choices. We postulated that 
this other factor is the emotional needs 
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or fantasies of the individual. 

To evaluate the fantasy content of the 
choice we devised a special interview—the 
Job-Concept interview?—to elicit fantasy 
about jobs. The Job-Concept interview 
is divided into the fantasy involved in the 
first choice and that involved in the sec- 
ond choice. These parts were rated sep- 
arately on a three-point scale for each 
of 27 needs derived from the work of 
Murray (9).* 

‘To check the Job-Concept findings 
we administered 15 cards of the T'hematic 
Apperception Test and rated the re- 
sponses on the same scale. In a similar 
effort we rated the Case History of each 
individual on the same scale. These ad- 
ditional approaches, however, were not 
very efficient. We found that the Job- 
Concept interview method was more sen- 
sitive to specific needs than either the 
Thematic Apperception Test or Case 
History methods. Only the data from 
the Job-Concept interview method will 
be reported here in detail. We refer to 
the ratings respectively as: 

1. First Choice Job-Concept Needs— 
JC. 

э. Second Choice Job-Concept Needs— 

“JC. 


A. THE RELIABILITY OF THE RATINGS 


All data were rated by three independ- 
ent judges: a counselor, the research 
psychologist, and the principal investi- 
gator. The counselors rated only the data 
of the boys they counseled, while the re- 
search psychologist and the principal 
investigator rated all of the boys. 

The chi-square test was applied to 
measure the extent of agreement between 


? See IV, A for description and illustration. 
?See Appendix A for the list of needs and 
their definitions. 


judges. Ratings within .5 of each other 
were said to agree. Yates's correction was 
used in computing all chi-square values 
because it is slightly more conservative 
than the direct method. We found the 
critical point to be 22 agreements, which 
produced a chi-square value of 4.66 and 
a p value falling between .o5 and .oi. 

Agreement was measured separately 
for the ratings of JC, and JC}. The re- 
search psychologist and the principal 
investigator agreed 200 times in 200. The 
other judges (counselors) seldom agreed 
with the research-staff judges or with 
each other. 

'The reliability of the method is based 
upon the agreement (200 times in 200) 
of the research-staff judges who lived 
more closely with the concepts involved 
in the research than the counselors and 
had more experience with projective 
techniques and with the concepts of fan- 
tasy productions. 


B. Tur VALIDITY OF THE METHOD 


The ratitig scores of all subjects for 
each need (to account for both frequency 
and intensity) were totalled separately 
for each of the three methods, The needs 
obtained by each of the methods were 
then ranked, permitting rank-order cor- 
relations between the three methods. 
This procedure produced a coefficient of 
+.44 between the Job-Concept interview 
and the Thematic Apperception Test 
methods, and +.52 between the Job- 
Concept interview ard Case History 
methods. 

We conclude that the Job-Concept in- 
terview method has a capacity to assay the 
relative frequency and intensity of needs 
that is positively related to the capacity 
of both the Thematic Apperception Test 
and Case History methods to make simi- 
lar assessments. 


—— eee eee 


PERSONALITY DETERMINANTS ОЕ VOCATICNAL CHOICE 7 


C. THE FANTASY CONTENT OF THE 
CHOICES 

‘To simplify the handling of the data 
we used the Job-Concept ratings of one 
of the two judges most often in agree- 
ment. We assigned a value of o to a rat 
ing of "None" or "Little," 1 to "Some," 
and 2 to "Great." Group totals were cal- 
culated for the Comparison and Dis- 
turbed Groups separately for each need. 
‘The mean of the differences between the 
two groups on all needs was used as а 
guide to the significance of differences 
between specific needs. The results of this 
study are found in Table 4. 

Comparison of First-Choice Job-Con- 
cept Needs (JC;) and Second-Choice Job- 
Concept Needs (JC) shows differences 
between the two groups of subjects which 
vary in degree of significance. The Com- 
parison Group exceeds the Disturbed 
antly (the Mean Difference 
's) in Order, Achieve- 
ffiliation. Less 
Difference or 


Group signific 
or more in both JC 
ment, Recognition, and A 
significantly (the Mean 
More in one JC and less than one Mean 
Difference in the other JC) the Compari- 
son Group exceeds the Disturbed Group 
in Dominance, Deference, and Sym- 
Pathy. 

The Disturbed Group exceeds 
Comparison Group significantly in 
ward Pain and Tension Discharge, 
less significantly in Avoidance. _ 

In other needs one group consistently 
exceeds the other, but without any degree 
of significance (tne differences in both 
JC's being less than the Mean Differ- 
ence), In this manner the Comparison 
Group shows more Conservance, Reten- 
tion, Attack, Autonomy, Uniqueness, and 
Tension Accumulation, and the Dis- 
turbed Group shows more Removal. 


2 x m- 
_ It is striking that both Deference and s 
inance characterize the Comparison Group. 7 


the 
In- 
and 


seeming contradiction is not inexplicable. It 
reflects both the desire for leadership and the 
awareness by the subject of his inexperience 
and need to learn—evidence of a healthy ego, 
functioning to integrate wish and reality. 

In handling Humiliation the Comparison 
Group more frequently elects to attack the 
source of humiliation by striving and by solution 
of the more difficult task. The Disturbed Group 
avoids activity that they suspect may be beyond 
their power. This is corroborated in the Affec- 
tion group of needs. The Disturbed Group is 
characterized by the Removal need while more 
members of the Comparison Group seek the 
opportunity for Affiliation and to exercise Sym- 
pathy. ` B 

In the handling of Tension there is repeated 
the difference in relationship to the environment. 
The Disturbed Group shows more Tension Dis- 
charge (to act out their tension) while the 


Comparison Group, seemingly more concerned 
with maintaining a rapprochement with the 


environment, restrains this acting out and shows 
more Tension Accumulation, Finally, the Dis- 
iurbed Group shows more of a tendency toward 
masochism in the Inward Pain need. 

These differences reflect a difference in 
ego function. The members of the Com- 
parison Group exercise their skills, tal- 
ents, and intelligence in seeking an in- 
volvement with the environment. ‘The 
members of the Disturbed Group turn 
away from the environment and in so 
doing restrict their egos. 

Thus far we have accounted for only 
18 of the 27 needs; in the remaining 9 : 
there is observed a phenomenon we have 
named "reversal." An example of rever- 
sal is noted in Emulation. The Disturbed 
Group shows more of this need in JC,, 
while in JC, it is the Comparison Group 
that shows more of the need. 

In the First-Choice Job Concept the 
Comparison Group shows more Acquisi- 
tion, Impulse Restraint, and Asking, but 
loses this leadership in the Second-Choice 
Job Concept to the Disturbed Group. 
Conversely, in the first JC the Disturbed 
Group shows more Emulation, Impulse 
Release, Exhibition, Justification, Out- 
ward Pain, and Dependence, but yields 
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TABLE 4 


DIFFERENCES IN TOTAL RATING Scores BETWEEN THE COMPARISON GROUP (C) AND THE 
DISTURBED Group (D) on ЕАСН NEED As OBTAINED FROM THE JOB-CONCEPT INTERVIEW 


Total Scores 


Total Scores 


JQ Differ- JC: Differ- 
ence —————— éne 
С р С D 
OBJECTS— ACQUISITION 3ї 22 +9 19 22 3 
CONSERVANCE 12 9 3 15 12 3 
ORDER 27 21 + 6 33 2 +9 
RETENTION II 7 4 5 5 o 
AMBITION— ACHIEVEMENT 29 20 +9 26 12 +14 
RECOGNITION 47 21 + +26 45 27 + +18 
ЕХНІВІТІОМ 24 25 1 16 9 7 
HUMILIATION— AVOIDANCE g2 33 I 27 37 —10 
JUSTIFICATION 2 3 1 3 I 2 
ATTACK 9 4 5 5 3 
POWER— DOMINANCE 41 5 6 о 5 
DEFERENCE 24 E + 6 15 x > 
EMULATION 26 33 7 29 21 + 8 
AUTONOMY 3o 26 4 27 22 5 
UNIQUENESS 7 6 I 10 6 4 
PAIN— OUTWARD 36 40 
А INWARD p G mH 38 25 =й 
IMPULSES— RELEASE II 16 5 19 8 +1 
КЕЅТКАІХТ 34 30 4 23 37 —14 
AFFECTION— AFFILIATION 26 16 +10 26 13 +13 
REMOVAL 13 17 4 13 17 4 
SYMPATHY 37 28 + 40 34 6 
DEPENDENCE 29 33 4 3s 2 H 
'TENSION— DISCHARGE 2 66 -- = 
ACCUMULATE 6 d % T © “ 
INFORMATION—ASKING 25 12 ++ 
TELLING б 6 E E 4 +$ 
MEAN DIFFERENCE 6.4 Sa 


+=C >D by once to twice the Mean Difference. 
— =C «D by once to twice the Mean Difference. 
++ = >D by twice or more the Mean Difference. 
— — =C «D by twice or more the Mean Difference, 


this primacy in the second JC to the 
Comparison Group. 

The reversals throw some light upon 
the phenomenon noted in the Reality- 
Deviation Scores. It will be recalled that 
the Comparison Group tended to become 
less realistic in their second choice, while 
the Disturbed Group became more real- 
istic in their second choice. The shift 
to less reality in the Comparison Group 
is accompanied by an increase in acting 


out and environment-avoidance needs, 
while the shift to greater reality in the 
Disturbed Group is accompanied by an 
increase of environment.involvement 
needs. 

Greater realism in vocational choices, 
therefore, is found in the individual 
whose ego successfully mediates against 
the emergence of egocentric and asocial 
impulses, and instead directs the per- 
sonality towards relationships with ob- 
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jects and people, status, independence, 
and the exercise of talents and skills. Less 
realism in vocational choice is found in 
the individual whose ego is restricted and 
less successful in mediating asocial, with- 
drawal, and aggressive needs. 


1. Agreement between Needs of First- 
and Second-Choice Job Concepts 


We applied the chi-square test to rat- 
ings of needs revealed in the Job Con- 
cepts of the first апа second choices of 
each subject to obtain a measure of the 
similarity or diversity that might exist 
in the fantasy content of the two choices. 

Reference to Table 5 shows that more 
of the Disturbed Group show a signifi- 
cant agreement between the needs ex- 
pressed in the Job Concepts of their two 


TABLE 5 


FREQUENCY OF SIGNIFICANT 
NEEDS BETWEEN Finsr-CHoiCi 
CHOICE Jon-CoxcEPTS OF THE 


wo GROUPS 


pValue, 


Group ————— Totals 
Below .o5 Above .05 
Comparison 14 36 A 
Disturbed , 22 28 
uld be ex- 


choices. Such agreement wo be ex 
pected where the choices are similar. 
But the Disturbed Group made fewer 
similar choices than did the Comparison 


Group. The Disturbed Group more 
often seeks satisfaction of similar needs 
in dissimilar situations. The investiga; 
tion of this point was extended in two 
ways. We first calculated the percentage 
of subjects in each group showing signifi- 
cant agreement between the needs ex- 
pressed in the Job Concepts of the two 
choices according to whether their choices 
were in the same or different entry-classi- 
fication areas. Secondly, we calculated the 
mean number of differences between tlie 
needs expressed in the Job Concepts of 
the two choices according to the same 
grouping. f 

Table 6 presents the results of these 
calculations. The percentage column 
shows that of those whose choices are in 
the same entry classification, 50 per cent 
of the adjusted boys show significant 
agreement between the fantasy content of 
their two choices. Only 33 per cent of the 
disturbed boys show such agreement. 
Among those subjects whose choices fall 
in different classifications, 18 per cent 
of the Comparison Group and 45 per 
cent of the disturbed boys show signifi- 
cant agreement. 

When members of the Comparison 
Group made similar vocational choices, 
more of them sought the satisfaction of 
similar needs in both vocations. Where 
members of the Comparison Group made 
unlike vocational choices, fewer of them 


TABLE 6 


^ 


PERCENTAGE OF SUBJECT 
IN 


AGREEMEN 


DIFFERENCES I 


s IN SAME AND DIFFERE 


zE XPRESSED IN J 
Neeps E. SENEEDS FOR THE 


N 


т Ехткү CLASSIFICATIONS SHOWING SIGNIFICANT 
С; AND JC», AND THE MEAN NUMBER ОЕ 


SAME GROUPS 


Mean Number of 


Percentage Showing V 
Differences between 


Entry , Significant Agreement 
Subjects Classification between JC: and ЈС ЈС, and JC, 
50 6.5 
Comparison irent 13 7.9 
33 6.3 
i Same 
DERBE Different 45 6.1 
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sought the satisfaction of similar needs in 
both vocations. Fewer of the Disturbed 
Group sought satisfaction of similar 
needs in like vocations and more of 
them sought satisfaction of similar needs 
in unlike vocations. 

This interpretation is reinforced by 
the column in Table 6 which shows the 
mean number of differences between the 
fantasy content of the two choices. The 
Distarbed Group members whose choices 
are unlike show the least number of dil- 
ferences while the largest number of dif- 


ferences is shown by the Comparison 
Group members whose choices are un- 
like. This supports the conclusion that 
the Comparison Group members more 
often seek satisfaction of similar needs 
when the realistic situation is likely to 


.provide them. The Disturbed Group 
-shows a pronounced tendency to seek 


satisfaction of the same needs even when 
the realistic situation is less likely to pro- 
vide them. Again we find a difference 
between the two groups in reality percep- 
tion and in ego mediation of needs. 


IV. EXAMPLES OF JOB-CONCEPT FANTASIES 


As the ratings of the Job-Concept inter- 
views were made, illustrations of specific 
needs emerging in job fantasy were 
noted, as were evidences of patterning. 
Examples of these needs are presented 
here, along with a general description of 
the Job-Concept interview and the rec- 
ord of an interview around the first voca- 
tional choice of a better-adjusted boy. 


A. THE Jos-CoNcEPT INTERVIEW 


The Job-Concept interview was de- 
signed to elicit the fantasy content of the 
individual's job thinking. His vocational 
aversions and reasons for them are 
evoked. Identifications are explored. The 
individual's comprehension of the reali- 
ties involved in his vocational choice is 
studied—his concept of what is done on 
the job and how. He is then led into an 
expression of deeper fantasy, by being 
asked to describe a future typical day of 
employment in his chosen work and to 
tell what he believes to be the attitudes 
of family, friends, society, and self to 
those in the occupation. The "typical 
day" and "attitudes" become projections 
of himself. Finally, to reach a still deeper 
level, we ask for the subjects actual or 


made-up dreams about his vocational 
choices. 


The following is the record of the Job- 
Concept interview with a better-adjusted 
boy about his first choice: 


1. Aversions 


a. Armed forces. Too regular and strict, Don't 
allow for human feelings. I had a cousin in the 
Army and a iew of my mother's friends were. 
The work isn't unpleasant but it's mostly the 
regulation. 

b. Policeman. They have to direct traffic. 
Their general policy to most people is that they 
are crooks or pests, Directing traffic is a mean 
job, standing around. 

c. Elevator operator. I'd be wasting time on 


that. There are better opportunities than doing 
that. 


d. Clerk. Same as elevator operator. 
€. Painter. I don't really hate this but it is like 
a lot of jobs—no advancement and don't acquire 
any skills that can be beneficial to you. 


2. First choice—Forester 


a. Reasons for selecting. Y like the country so 
much better. It's healthier. I like plants and 
animals, say nature in general. I was very inter- 
ested in science. There are lots of fields in 
forestry that use science. А 

b. Identifications. І don’t know anyone di- 
rectly. A schoolmate of my mother's has three 
sons and the oldest is in forestry. I haven't met 
him but his mother has written а few letters 
about him. He's married now but besides that, 


| 
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I figure he's interested in agriculture and he's 
lived in an agricultural place. He's young yet 
and likes to kid around, The things I like about 
his work are that I heard about his being in 
college—since then I've read quite а few books 
and pamphlets about forestry. I decided on 
forestry about a year and a half ago. I've known 
about him for a long time. He went through 
the course fast. 

Nobody has encouraged me but my mother 
says if that’s what I like that I should read about 
it. 

c. Job concept. (What is done?) He's a com- 
bination—has to have the same training as à 
ranger that includes animal care, plant care, fire 
lighting апа prevention. The forester has to be 
a director of other men and tell them how to 
put out a fire and figure how many more men 
he'll песа or to plan for next season. They 
already have the policy but have to figure how 
to handle vandalism and prevent fires. 3 

(How is it done?) He works from experience, 
as in the fire fighting. He sees what kind of fire 
it is. Figures scientific points, the way the wind 
is blowing, dryness of area, how many bodies 
of water there are and what type are in that 
area. Then he figures how many foresters he has 
in that area, Depending on these he figures how 
many more men and how much machinery he'll 
пес r fire fighting. А 

tt they Sie jo ioare animal conservation, he 
locates hunting areas in his sector and Be 
warnings for hunters and orders scarce eee 
brought in so he can breed them, and Я E 
food for those that can't find their own ! 


winter. 

It is his general duty to a 
of the rangers in his arca—checkin, e 
supplies апа equipment. And he has 
reports to the government. 

The part that would a 
animal and plant care. А . 

(Describe typical day) Have acr 
reports of all the other ЖЕРЕН. vA arani say 
reports of how many 5 
(smiling), “Section 14 did good.” I'd a hen 
15, bales of hay for the ДЕЙ КЫ er ens and 
I'd ride down to the south to the geer р d for 
ask the ranger hov much" food he'd пев 
the deer and when he could zs some new 
After that I'd go to the intake 57 - 
national po tm га find the inne adque 
ists. When the road patrol сате 1M 


z f any 
nami cense numbers O 
es or the li kers and have them 


tourists who were troublema 5 
posted at all outlet stations. Then 25 | P rur 
go to Section 7 and take a sample oa area. On 
that was getting the beech trees in а іск ир а 
the way Баск to my laboratory 1 d take it to 
broken pump that had to be fixed an 


gather, daily reports 
g on their 
ake 


ppeal most to me is 


the shop and drop my fungus specimen off at the 
lab and go home. After dinner I'd take in 
evening calls from the rangers and make out 
my daily reports. I've never been to a national 
park but I've read a lot so I have a good basis 
for it. 

d. Attitudes of others. (What do people 
think?) They have a poor conception of it. They 
see men in uniform riding a horse giving them 
regulations. Some think its romantica] and 
others think it's a simple job. They're respected 
by the average citizen but mostly they are 


` thought of as country cops. 


(What do family think?) His wife is probably 
just as concerned in it as һе is, Not only for his 
pay check but because fire and plagues may 
come into their lives. 

Since his parents won't see much of him they 
wouldn't belittle it but they wouldn't think too 
much of it. His children might be interested in 
learning plant care and animal breeding because 
they like pets, I have about seven cats at home. 

(What do his friends think?) The same as he 
does, for most of his friends would be foresters. 

(What would a forester think?) He's proud 
because it is important and because he is inter- 
ested in it. 

e. Make -up dream. When you dreani, you 
always dream of what you'd like to happen. So 
ГЇЇ say a fire because that's the most important 
thing. I find there's a fire in the north section 
and know the wood is dry because the rainy 
season is just about to come. I get the wind 
speed and chances for precipitation and judge 
how many men I have to get up there and how 
fast. Then I get two airplanes. My men are all 
jumpers. While I'm going to the fire, I order 
by short wave two bulldozers and 100 axes sent 
to the scene. The men jump and I do too. After 
we cut trees to make a fire bridge, we set a back- 
fire and we have to get out fast. "There is one tall 
pine tree that may cross the guys so I order a 
bulldozer to push it down. We have to rush 
around to the side because of a shift in the wind 
but one of my men had foreseen that possibility 
and took care of it. The next day we have to 
estimate how much damage was done and how 
soon trees can be planted there. 


The needs expressed in the Aversions 
relate to Automy and Achievement. The 
boy shows a remote Emulation, consider- 
able Information Asking, some Telling, 
Dominance, Order, and some Inward 
Pain. A striking need is to show Sym- 
pathy in the care of animals and plants. 
He shows a concern with aggression ex- 
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pressed in his thoughts about vandalism 
and fire fighting. He anticipates fire and 
plague (a masochistic fantasy) but also 
wishes to fight them (an aggressive fan- 
tasy). Following the destruction he re- 
plants and nurtures (Sympathy). 


B. EXAMPLES ОЕ JOB-CONCEPT FANTASIES 


The following sections give examples 
of expressions of needs as they appeared 
in the Job-Concept interviews. Differ- 
erzes noted between the Disturbed and 
Comparison Groups are stated. Where 
the quotation reflects an attitude that 
was found as much in one group as the 
other, the boy is not characterized as to 
group. Certain constellations of needs 
were found to occur in patterns; these, 
too, are described. The needs are pre- 
sented here in the order of Murray's list 
as módified for this study (see Appendix 
A). 


1. Acquisition 
Money, automobiles, homes, and other posses- 
sions were sought in the job fantasies. The 
better-adjusted boys contented themselves with 
reasonably high incomes, whercas the disturbed 
boys "waded through corridors of money." 
Usually another need underlies the Acquisition 
need. One boy, for example, wanted money so 
that he could placate his parents, while another 
boy felt that money would help him to dominate 
his friends. The first boy chose truck driver, the 

second elected commercial artist. 


2. Conservance and Order 


There was little difference between the dis- 
turbed and the better-adjusted in expression of 
these needs. They are associated with compulsive 
personality traits, and we found expressions of 
insistence on cleanliness, neat arrangement, and 
good working order. The better-adjusted boys 
more often abstracted these needs: an auto 
mechanic “helps the people of the United States 
to keep their cars going.” A disturbed boy said, 
“It gives me a thrill to see things neat and 
working properly.” 


3. Retention 


Retention fantasies were most often obtained 
from the boys in both groups who had difficulty 
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in choosing a specific field of work. A disturbed 
boy’s reluctant first choice was inventor. His 
other choices were mechanical engineer, radio 
operator, chemical engineer, and machinist. He 
said: 

If I couldn't have the others—if I was an 

inventor I'd be the others anyway-I'd be a 

machinist and chemist and anything else. 

In analytic psychology, retention is associated 
with anality, with a complicated background 
that involves orality and relationship to the 
mother figure. The typical day of a disturbed 
boy who wanted to be an actor illustrates these 
connections: 

I have a big breakfast. I would have a big 

woman beside me. I like them rcal stacked. She 

has to do everything for me—dress me, un- 
dress me . , . I go to music places and cafe- 
terias. The women want my money but I am 

a miser. 

The opposites of Order and Retention ap- 
peared in the job fantasies too, and were rated as 
Outward Pain or Impulse Release. One boy 
wanted to be a roofer because he liked to smear 
tar about. His second choice was seaman, which 
he finally specified as mess-boy, because "I don't 
mind dirt—I like to get all greasy and dirty.” 


4. Achievement and Recognition 


These needs were more often expressed by the 
better-adjusted boys. They related directly to 
pleasure in the work done and the wish to be 
recognized as skillful or to achieve status. 


5. Exhibition 


In both groups, this need was found to be 
associated not only with being scen, but also 
with the feeling of largeness. As might be ex- 
pected, the boys who chose jobs associated with 
the stage showed this need. It also appeared in 
the choices of department store buyer, preacher, 
policeman, florist, surgeon, and sailor. 

The subjects who chose acting and dancing 
emphasized that these occupations would give 
them the opportunity for self-expression. This 
is more in accord with the need for these boys 
to be admired for their persons than with pro- 
fessional theatrical theory. 

The expressions of this need were almost 
stercotyped, regardless of Occupation chosen: 
"Im a big name in lights and people come to 
sce me." 

The emphasis on bigness was usually ac- 
companied by expressions of inadequacy or the 
feeling of smallness: Я 

The universe is so big and people are so small. 

When I get to be an engineer, I'll be presi- 

dent of a gigantic firm and have a Cadillac a 

block long. My employees will greet me when 

I come to work in a silk top hat. 
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6. Avoidance, Justification, and Attack 


Differences between the two groups were 
marked in the expression of these needs, which 
are associated with reactions to humiliation. The 
disturbed boys more often wanted to run away 
from humiliation whereas the better-adjusted 
boys were more likely to stand and fight off the 
humiliation through striving. This comes out 
clearly in these statements about math courses: 

Disturbed boy: Well, I didn't like the stuff 

so I just stayed away from class. 

Better-adjusted boy: I disliked math and I 

knew I'd flunk it if I wasn't careful so 1 
paid special attention to it. 

Avoidance was often linked with Inward Pain, 
and secondarily with other needs. One boy s€- 
lected accounting, identifying himself with 
people who make errors, and avoided situations 
in which this might occur. He saw accounting 
as concrete, definite, and checkable. He expressed 
strong feelings of Achievement in his ability to 
Work accurately with numbers: 

I like to work with numbers. I do it well— 

enjoy it really. . . . It comes naturally. There's 

an accomplishment you can see—a definite 
product produced. I feel competent when 
doing it. It's different when I do drawing— 

I feel uncasy—there might be mistakes. 

While reality was often avoided, fantasy was 
not. A boy abandoned his wish to become а 
doctor because he believed it was too difficult for 
him. He chose refrigerator mechanic instead but 
clung to the fantasy of himself as а doctor: 

A refrigerator mechanic has to be like a doctor. 

He has to know what he is working with, 

which symptoms he is dealing with and what 

is wrong with the machine . . . dealing with 

something that has ceased to function and I 

put new life into it. 

Justification, the offering О 
seldom encountered in cither group. 


ance and Deference 
n from the interview 
bea mechanical engi- 
a that the needs for 


frequently found 


f extenuation, was 


7. Domin 


The following quotatio 
With a boy who wanted to 
neer illustrates our observatior 
Dominance and Deference were 
operating simultancously: 

It's good to have someone over 

one under you. If you want to 

you have to be able to tell peoP 
do. At the same time, you have to 


one to tell you what to do. 
e 
We were not surprised to find that Deferenc 


Was associated with a passive role. The opie 
day of a draftsman was seen by one boy in this 
Way: 
He is given ideas by his boss: : == The 
tells him what he wants exactly and he p 
it. He finds out what the boss wants him to 


you and some- 


have some- 


do and then he does it. 
The better-adjusted boys more often offered 
rationalizations for Deference, stating that there 
was something to be learned from other people. 


8. Emulation 


Identifications were found with either the 
father or mother, or with both. A boy often 
identified not with a total parental figure but 
with an isolated trait he wished to incorporate 
into his own personality. The motive for the 
identification was also a complicated variable 
Identification did not always mean that the boy 
wished to be like a loved or admired person; 
often the wish took another direction—to com- 
pete with and excel. 

A boy chose to be a bookkeeper. He expressed 
a troubled leaning toward feminine activities: 

I like to cook but only for myself, not for 

anybody else. .. . I can't stand to see dust 

around... . I used to worry it (bookkeeper) 
was a girl's job—now I don't. . . . My brother 


and sister are no good at figures but me and 


my mother are. 

Some of the identifications with the father were 
very direct. A boy said of his choice: 

My father worked with radios when he came 

over to this country. He would approve very 

much. Maybe he would have liked to be a 

radio technician himself. 

Identification with the father sometimes was 
accompanied by anxiety, and the boy would 
mask his wish. A disturbed boy named baker 
(his father) as an aversion because "it's too hard 
work for me." His choice was restaurant manager 
(his paternal uncle) but his fantasy of the 
manager's work made him a cook and a baker. 
His made-up dream was as follows: 

] am in my uncle's shoes. I am running the 

place. Iam doing what he is doing. I believe 

] would be working in the kitchen. 

А better-adjusted boy chose mathematics teacher 
because: 

... the work is steady. My father has a good 

job but it isn't steady. I hope I can hold my 


job. 
The disturbed boys more frequently identified 
with a trait or a feeling associated with another 


person: : 
A friend of mine works (as a clerk) in the 
Chrysler Building. He says it’s nice and seems 
10 enjoy it. I'd like to be like him—he's 
friendly and knows how to act around people. 
In my character I'd like to have the good 
points in other people. Some people are too 
aggressive, others are too timid. I want to be 
even tempered. I need to be more aggressive. 
ways been too shy. I'd like to be more 


Ive al 
have more perseverance. I give up too 


polite, 
easy. 


14 LEONARD SMALL 


9. Autonomy 


Rebellion and independence are frequently 
assumed to characterize a phase of adolescent 
development. We found this true in nearly half 
of our entire population and slightly more often 
among the better-adjusted. The expressions were 
often the wish “to be my own boss,” or “not 
to have to take orders.” 

Occasionally the need was more complicated. 
One boy resisted his mother’s urging that he 
study upholstery and insisted, instead, on taking 
up electrical work—his dead father’s occupation. 

Another boy projected Autonomy into the 
work of chauffeur and linked with it the need 
for Tension Discharge, “You don’t have to 
worry; you’re on your own.” 

Autonomy was sometimes used as a defense 
against the boy’s feelings of inadequacy and his 
dependency needs, linking the need closely to 
Dominance. The quotation which follows is from 
the record of a boy who wanted to be a shipping 
clerk, a job not likely to provide opportunity for 
Dominance: 

I don’t want to be a salesman because you 

have to depend too much on other people. 

„ .. I like this job because people depend on 

you... you can run it on your own... . I 

wouldn't worry what my friends think. I have 

to live my own life. . . . I would dream that 

I'm the boss. I come in and give orders. They 

all have to jump and I check on them... . 

People go for this kind of work mainly be- 

cause they like to be independent and not 

always be told what to do. 


10. Uniqueness 


This need appeared slightly more often in 
better-adjusted boys. Their need was expressed 
in the wish to be different, to rise above the 
ordinary. When it appeared in the disturbed 
boy it was more often involved with the bizarre, 
or with the power of an engine or motor, 


11. Outward and Inward Pain 


Expressions of hostile and sadistic needs were 
disguised by the better-adjusted boy and more 
openly expressed by the disturbed boy. The 
need emerged in the concepts of a wide range of 
jobs: florist, boxer, teacher, minister, military 
policeman, scientist, and others. 

Hostility with Justification is found in this 
statement by a boy who wanted to be a detec- 
tive: “You have to be quick with a gun and 
not afraid to shoot to kill. After all, you have 
to protect citizens.” A more open and joyous 
fantasy emerges in this concept of a military 
policeman: “Га like to pick up a rat going 
AWOL-—I'd shoot him dead.” 

Very striking was the greater frequency with 


which disturbed boys turned against themselves 
the aggression that carlier they had directed 
against others. Thus the boy who wanted to be a 
military policeman shoots a sailor in his made- 
up dream and then himself suffers a fractured 
skull. 

Anna Freud (3) has described the child's 
tendency to “restrict” his ego as a defense against 
pain from external sources. She describes this 
defense as avoidance of activities (e.g., compe- 
titive ones) that are likely to produce pain and 
аз a "normal stage in the development of the 
ego." We believe in a number of instances that 
the continuation of ego restrictions into adoles- 
cence is related to a masochistic tendency. One 
boy stated his wish to be an accountant: 

I'd like to make $25 a day; also my teacher in 

bookkeeping bawled me out and told me I 

really could become an accountant if I worked 

hard enough. (Then he restricts himself) I 

would mostly be like a bookkeeper. . . . I 

would worry at the end of the day that I had 

made a mistake . . . it's something that re- 
quires a lot of worry and responsibility. 

Many boys were conscious of their ego restric- 
tion and expressed the feeling that they were 
not aiming high enough to win the peak of 
recognition. More than 60 per cent of all the boys 
spontaneously devalued their occupational choice 
(and themselves) in comparison with the phy- 
sician: "People would hold it (physicist) near but 
not quite up to the elevation of a doctor." 

When rarely a boy made a choice with an 
openly masochistic intent, it was always a dan- 
gerous occupation in which he foresaw injury 
to himself. Self-depreciation was seldom a direct 
determinant of the choice but rather was added 
to the vocation as a coloring: 

I'm in the printing plant. I start the machine 

and something goes wrong. I open the lock, 

check everything and don't find anything 
wrong. Something goes wrong again. I open 
it again and check it again—oil the press—I've 
thought of everything. Start it—something goes 
wrong. I stop it again. It’s coming out blurred. 

So I fill up the ink, check everything. It runs 

o.k. The bad proof gets mixed with the good 

stuff and the boss gives me hell. I tell him I'll 

do it over at my own expense, 


12. Release and Restraint 


These needs are associated with the handling 
of asocial impulses, and their expressions reflect 
varying degrees of superego control, Expressions 
of masturbatory fantasies are included in this 
section because of the superego involvement and 
because such fantasies and practices are a con- 
cern of adolescent boys, 

The expression of Release in the Disturbed 
boys was direct and frequently brutal. Thus a 
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boy who feels the need to say, "I have good con- 
trol of myself" gocs оп to say, "I'd write (as a 
journalist) about an animal that drowned . . . 
the most exciting thing about my day would 
be the fire . . . I wipe out the enemy." The 
better-adjusted boys showed more control: "A 
boxer has to fight hard. You want to kill the 
other guy but you have to obey the rules. Rules 
are important." 

The hands were frequently involved in these 
fantasies. With Release these were expressions of 
pleasure in the use of the hands, in the joy of 
playing, manipulating, writing, handling, and in 
doing "dirty" work: ". . . painting, swabbing the 
decks, all sorts of menial tasks but I enjoy them 
... Cleaning out the bilges." 

Restraint expressions were accompanied by a 
shunning of manual work and a valuing of 
mental work, suggesting а displacement of affect 
[тот the hands to the head. A boy who wants 
to become a psychologist shows such displace- 
ment: 1 

When I have to use my hands I don't have 

quite the confidence I have when I can use 

my mind. Mental work is exciting. . . . My 
family would suspect, I mean, respect me. 
. . I don't know whether ГЇЇ marry a girl 
who makes me feel good or who I can talk 
to . . . training is important because it over- 
comes human inadequacies. . - I sce no 
beauty in the body. If illness is psychosomatic 
you have to know the mind, not the body. 


13. Affiliation and Reinoval 


cal differences were observed 
s in their expressions of 


these needs: the better-adjusted boys consistent- 
ly showed more need for Affiliation, while the 
disturbed boys consistently showed more need for 
Removal. р ds 

Qualitatively, there were differences in Ше 
expressions of Affiliation by the two groups he 
better-adjusted boys showed more of a sympa- 
thetic and of an independent attitude to the 
people around them in their work еа а 
while the disturbed boys were, more depen en 
and more secking of protection. The Т 
adjusted boys see themselvcs matig git us 
the job whom they marry and with B hom ш 
rear families. The disturbed boys exp E 
for people around them to give ШЕ gis mad 

Removal, characteristic of more o E um 
turbed boys, usually was prot o d 
Work concepts without explanation bu 


i is boy stated 
і i Janatory note. This a 
b nen Ex Nt 4 policeman ina 


his reasons for wanting to bea it because 
mutterobfacr way: “They go 0010 Ж eople 
you can walk by yourself and dex ba Bom to 
only casually. You don't have to СО 
them." 


Very clear statisti 
between the two group: 


Other boys attempt to overcome the need to 
withdraw by selecting an occupation that will 
force them into contact with people: 

You've got to sell yourself and that's what 

you've got to do. I'd like to get to know people 

better. It would help me get on with them 
better. 


14. Sympathy and. Dependence 


The better-adjusted boys were consistently 
more sympathetic. The emphasis on Depend- 
ence shifted from the disturbed group in the 
first choice to the better-adjusted group in the 
second choice. - 

The expressions of Sympathy were varied, as 
were the apparent motives for the sympathetic 
attitude. The better-adjusted boys often ascribed 
an altruistic motive to their vocational interest: 
“I would design electrical equipment that would 
help people and make things easier for them." 
Variations in the motives for the sympathetic 
attitude emerged from statements like this one: , 
“If I treat them good (his associates) they'll treat 
me good." This boy became the giver in order 
to become the receiver, 

The sympathetic attitude sometimes is also 
a placating one serving to ward off aggression. 
A boy elected social work, stating, "I don't like 
people to dislike me. ... If I found somebody 
I couldn't help it would hurt me." 

Sometimes the sympathy need may be a mask 
for hostility, as with the child who starts to 
strike but converts the movement into a pat. 
Thus a boy who wished to become a florist men- 
tioned the joy that flowers bring into people’s 
lives, ". . . especially at funerals . . . there is 
so much death." 

A disturbed boy saw the helpful social worker 
serving penance for wrongdoing: "Maybe they 
did something wrong in their lives and want to 
pay back by doing this work." 

The frequency with which the need to be 
sympathetic was linked to the Dominance need 
suggested that a sympathetic, nurturing atti- 
tude is related to the need for an active role. 
This assumption finds support in the frequency 
with which the need for Dependence was found 
linked with a passive role. More than one-third 
of the boys injected a note about food or eating 
into their job fantasies, "A chauffeur would get 
in good with the cook. . . . Your boss tells you 
what to do." 

The struggle between the wishes for active 
and passive roles sometimes was seen in the 
same fantasy: 

A teacher doesn't really think about his power 

too much. One teacher I knew realized his 

ower, knew he influenced children and did 
his best to help them. . . . It's the same rut, 
but I enjoy it and feel secure. . . . It's a con- 
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tinuous season, security, know how you stand, 

get regular vacation. ^ 

Sympathy is often expressed in a fantasy of 
restitution—giving back something that has been 
taken away. We have already cited one case in 
the fantasy about a forest fire* followed by re- 
planting. In the restitution fantasy Sympathy is 
a denial of or a repayment for the boy's own 
aggressive fantasies. The same mechanism seems 
to be operating in the social worker fantasy* in 
which the person is making repayment for a 
wrongdoing. One more example from another 
field of work will show how pervasive we found 
the restitution fantasy to be: 

I nave a television set to fix. I take the truck 

out and bring the set back. I bang it and it's 

all busted up. We overhaul the whole thing. 

- . . I'm happy and contented because I know 

what I'm doing and the people will enjoy 

the set. 


15. Tension Discharge and 
Accumulation 
The Discharge песа appeared more often in 
the fantasies of the disturbed boys, whereas the 


better-adjusted boys showed more Accumulation 
need.? 


“See IV, A, se: 
*See IV, B, 14. 


By our definition these needs express them- 
selves in the relieving of tension by physical 
acting out of the tension or avoiding the acting 
out in favor of brooding or restraint. Discharge 
and Accumulation, therefore, are closely related 
to Impulse Release and Restraint. 


16. Asking and Telling 


The element of mystery and the secking of 
solutions are intermingled with the expressions 
of Asking: 

Studying (as a doctor) would be important 

to me. There's so much I want to know... . 

The main thing is to find the source of ill- 

ness. . . . You watch people come back from 

the dead to the living. 

Many of the expressions of Telling involved 
the phrase "standing up." Thus ministers, teach- 
ers, and judges saw themselves "standing up" 
and telling people something, lecturing to or 
reprimanding them. 

In several fantasies both the Asking and Tell- 
ing need appeared (as in psychopathology, 
voyeurism and exhibitionism arc frequently as- 
sociated). A boy saw himself as a machinist: 

listening to the other fellows telling 
how they would do the job. 105 important to 
know what the other guy thinks or would do. 

Then I'd stand up and tell them how I'd 

do it. 


V. CONCLUSIONS, IMPLICATIONS, AND SUMMARY 


A. CONCLUSIONS 


The salient findings are these: 


1. The vocational choices of better- 
adjusted boys are more realistic 
than those of disturbed boys. 

2. The second vocational choice of 
better-adjusted boys is less realistic 
than their first choice; whereas the 
second choice of disturbed boys 
tends to be more realistic than their 
first choice. 

3. The vocational choices of better- 
adjusted boys are characterized by 
fantasies that emphasize participa- 
tion in and involvement with the 
environment, and its inhabitants 
and objects. The vocational choices 
of disturbed boys are characterized 


a 


by fantasies that emphasize removal 
from others and the environment, 
self-depreciation, and the acting out 
of impulses. 

These findings support our hypothesis 
that individuals with different ego 
strengths will show differences in the role 
played by reality and fantasy in the mak- 
ing of their vocational choices, 

Other findings suggest, but do not 
show conclusively, that adequacy of ego 
function may be related to: 

1. Consistency in vocational choices— 

the making of similar vocational 
choices. 


ю 


‚ Level of functioning intelligence— 


measurements of intelligence by 
tests, 


$. Homogeneity of functioning intel- 
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ligence—consistency of performance 
in the various functions measured 
by tests. 

4. Recognition of realistic opportuni- 
ties for need-satisfactions—expecting 
similar satisfactions in similar situa- 
tions and different satisfactions in 
different situations. 


B. IMPLICATIONS 


The results of this study are related 
to some general problems in psychology. 


1. A Theory of Vocational Choice 


No effort is made here to derive a total 
theory of vocational choice; rather the 
findings are related to extant theories 
and a contribution is advanced to the 
development of a theory. 

The partial theory derived by Ginz- 
berg (5) is that vocational choice is a 
developmental process in which the indi- 
vidual goes through a series of distinc- 
live states progressing from choices based 
largely on fantasy to choices based largely 
on reality. Inherent in this progressio? is 
the growing capacity of the individual to 
make compromises between his fantasies 
and the realities of his world. 

We found no evidence of a develop- 
mental progression towards greater real- 
ism of vocational choice, but much evi- 
dence that reality factors and fantasy 
drives operate simultaneously at all ages 
in the selection of a vocational goal. 
Our findings support ойу the “compro- 
mise” aspect of Ginzberg’s theory. How 
is compromise achieved? 

Compromise implies 
perceived by the individual, 
these perceptions to curb, mitigate, or 
redirect the impulses generating fanta- 
sies. The perception of reality and the 
control of impulses are €89 functions; 


that reality 15 
who uses 
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compromise is a function of the adequacy 
or strength of the ego. We find evidence 
[or this point in the greater realism of 
choices made by the better-adjusted boys, 
and the environment-involvement nature 
of their job fantasies as contrasted with 
the environment-avoidance fantasies of 
the disturbed boys. 

A theory of vocational choice deter- 
mination must take account of ego 
strength. With this factor as nearly con- 
stant as possible rather than an unknown 
variable, it would be possible to test the 
relative. importance of developmental 
factors, interests, aptitudes, family tradi- 
tions and pressures, environmental op- 
portunities, and the host of other factors 
recognized as individual determinants 
but not yet integrated into a sound 
theory. Such a theory must encompass 
what goes into the choice, and the process 
by which the factors in play are consoli- 
dated into a choice. 

We were unable to test the suggestions 
in the literature that specific needs tend 
to compel individuals into specific oc- 
cupations. This is the concern of another 


investigation we have begun. 


2. Implications for Vocational 
Counseling 

‘The role of ego strength in the mak- 
ing of vocational choices restates what 
counselors have long realized: vocational 
counseling, emphasizing as it does real- 
istic factors, is best able to benefit the 
realistically oriented individual. 

The drive for need-satisfaction in work, 
its relationship to reality, and the dy- 
namic balancing of these forces were 
demonstrated in our finding that the 
weaker ego is not without strengths, This 
explains another frequent observation: 
Counseling often is successful with emo- 
tionally disturbed individuals and when 
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successful contributes to their stability. 
Counseling has helped these individuals 
to utilize and enhance their real strengths 
and it has also enabled them to satisfy 
certain needs and possibly to sublimate 
others. 

Some counseling failures are explained 
by the adherence to an unrealistic choice. 
The implication is that such individuals 
have relatively weak egos which are un- 
able to control the acting out of impulses 
or the search for unrealistic satisfactions. 
Strengthening such weak egos is the prob- 
lem of the therapist, rather than the 
counselor. 

Our qualitative analysis of the Job- 
Concept interviews suggests the basis for 
some typical problems encountered in 
counseling. One problem is that of the 
individual who cannot make a choice. 
Either he has endless fields he would 
like, or he can find no one field of work 
that attracts him. Our interviews point 
to the presence of retentive fantasies in 
some such individuals; specification of 
a vocational choice seems to mean renun- 
ciation of other possible choices and 
hence a loss which they cannot permit 
themselves to suffer. 

Many young people adhere to the 
choice made at an early age and progress 
in their fields with apparent satisfaction. 
Others find their fields only on an empiri- 
cal basis, requiring actual job experiences 
before they are able to affirm a choice. 
This exploration requires activity—seek- 
ing jobs and moving from one job to 
another in the effort to find the right 
one. Typical problems develop among 
these young workers. Some are insuffi- 
ciently active in seeking work and once 
employed, remain there even when the 
opportunities for development have been 
exhausted. Others move from job to job, 
not remaining in one long enough to 


acquire the learning that the job pro- 
vides. Lack of job-hunting activity or 
job movement may arise in a person with 
strong passivity wishes, a fear of taking 
an active role, or a masochistic tendency. 
Hyperactivity in job movement may arise 
as a defense against deference wishes, 
having needs that remain unsatisfied by 
the job, or from a strong acting-out 
impulse. 

Another frequently encountered set of 
problems is that of young people who 
overevaluate themselves in the making 
of their choices. They seek to enter voca- 
tions for which they have little prepara- 
tion or promise. If their educational 
background is inadequate, they stead- 
fastly refuse to complete or strengthen 
their qualifications. Overevaluation may 
arise in adolescents with a strong ex- 
hibitionistic need, associated with a wish 
for bigness, and a need to offer extenua- 
tions for inadequacy rather than to attack 
the problem by striving. 

Those who underevaluate themselves 
make choices far less demanding than 
the intelligence, skill, or responsibility 
of which they are capable. These young 
people show the operation cf a self-im. 
posed ego restriction which is linked with 
masochism. 

АП of this points to the necessity for 
counselors to have the means for identify- 
ing and working with the personality 
needs of their adolescent clients. "The 
means would include instruments ior 
eliciting and evaluating needs (e.g., the 
Job-Concept interview) and the personal 
training and insight to relate such find- 
ings to the counseling of the individual, 
Counselors also need knowledge of the 
range of possible satisfactions or sublima- 
tions that are afforded by each job area. 
This knowledge is usually already avail- 
able to the skilled counselor through his 
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intimate acquaintance with varieties of 
jobs, their slight internal variations as 
well as marked ones, their training re- 
quirements, and their availability. The 
job knowledge which most counselors 
already have would achieve its, greatest 
utilization when coupled with a method 
for identifying the pressing needs of a 
young person as he relates them to his 
vocational choice. 


3. Implications for Further Research in 
Ego Functions 


This investigation has established and meas- 
ured one ego function—realism of vocational 
choice. The data also indicate that consistency 
of vocational choices, functional level, and ho- 
mogeneity of intelligence, and recognition of 
realistic opportunity for need-satisfactions may 
be aspects of ego function. With further research 
and development of instruments, these, too, may 
be measurable. 

What could be served by further efforts to 
measure ego functions and functioning? Educa- 
tion and psychotherapy will be considered here. 

‘Teachers have long recognized the difficulties 
of the "average" program for the child of below- 
or above-average intelligence. More puzzling has 
been the bright child who learns poorly, or the 
dull child who learns well—each гас a level of 


instruction geared to his intelligence. Inquiry 
ht illuminate this 


into the ego functioning mig 


problem. Better programming : à 
students might be the reward of information 


about the way in which ego strength. affects 
learning when the IQ is constant. 

Psychotherapists feel the need to evaluate the 
progress of an individual under treatment, and 
to compare the relative effectiveness of different 
treatments. Clinicians have tried “before and 
after” studies using projective testing methods, 
but without satisfactory results. А 

This state of research affairs may arise from 
the very nature of projective techniques and 
their stimulation of: primar; impulse processes 
which change very little, if at all, in the thera- 
peutic process. What does change in successful 
therapy is the ability of the individual to medi- 
ate between these impulses and the demands of 
reality—the strength and functioning adequacy 
of the ego component of the personality. 

The delineation of ego functions and the de- 
velopment of instruments for their measurement 
should further the ability to evaluate both the 
therapeutic progress of individuals and the 
effectiveness of different treatments. 


and grouping of. 


C. SUMMARY 


This study explored the interaction of 
reality and fantasy in the making of 
vocational choices. Assuming that voca- 
tional choice is an ego function, we se- 
lected two groups of subjects: 50 better- 
adjusted boys with relatively strong egos 
between the ages 15-19, and 50 disturbed 
boys of the same ages with relatively 
weak egos. 

Vocational choices were obtained from 
the subjects, who were all receiving vo- 
cational counseling. The boys were rated 
by their counselors for the degree to 
which they possessed the personal char- 
acteristics required by the vocations they 
had selected. The extent of deviation of 
characteristics possessed from character- 
istics required was termed a Reality- 
Deviation Score. The better-adjusted boys 
were consistently more realistic in their 
choices than were the disturbed boys. 
The data also suggest that a positive 
relationship may exist between the selec- 
tion of similar occupations for the first 
and second choices and (a) higher IQ, 
(b) less subtest scatter on the Wechsler- 
Bellevue, and (c) greater realism in relat- 
ing personal characteristics to job re- 
quirements. It is suggested that these 
factors are to some extent ego functions. 

Within the age group studied, no evi- 
dence was found supporting Ginzberg's 
theory that occupational choice is a de- 
velopmental process leading chronologi- 
cally to increasing realism as a determi- 
nant of choice. 

Evidence is presented [or accepting 
the reliability and validity of the Job- 
Concept interview method for assaying 
the fantasy or needs content of vocational 
choices. The three methods employed 
for assessing needs—the Job-Concept in- 
terview, the Case History, and the The- 
matic Apperception ‘Test—vary in their 
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sensitivity to the 27 needs rated, with the 
Job-Concept interview being sensitive to 
more needs than either of the other two 
methods. 

The betteradjusted subjects show 
more of the needs that are associated with 
environment-involvement, forming rela- 
tionships, and the exercise of skills and 
talents. The disturbed subjects show more 
of the needs that are associated with 


environment-avoidance, and the restric- 
tion of both relationships and exercise of 
talents. Disturbed subjects show more 
of a tendency to seck satisfaction of the 
same needs in each of two dissimilar vo- 
cations. 

Some implications of the findings for 
а theory of vocational choice, for voca- 
tional counseling, and for further re- 
search in ego functions are discussed. 


APPENDIX A 


Definitions of needs used in this study are 
presented here. We adopted Murray's (9) needs, 
making a few changes and additions, simplify- 
ing the terminology and standardizing the def- 
initions as follows: 


A. NEEDS ASSOCIATED WITH INANIMATE OBJECTS 


1. Acquisition. To gain possession of property. 
To grasp, steal, or snatch things. To bargain or 
gamble. To work for money or goods, To bor- 
Yow. 

2. Conservance. To collect, repair, clean, and 
preserve things. To protect against damage. 

3. Order. To arrange, organize, put away 
things, be tidy and clean. 

4. Retention. To retain possession of things. 
To refuse to give or lend. To hoard, be frugal, 
economical, and miserly. 


B. NEEDS ASSOCIATED WITH AMBITION, 
ACCOMPLISHMENT, AND PRESTIGE 


1. Achievement. To overcome obstacles, to 
exercise power. To do the difficult quickly and 
well. To emphasize the achievement. 

г. Recognition. To excite praise, respect. To 
boast, seek distinction, social prestige, honors, 
high office. This need is related to the next. 

3. Exhibition. To attract attention to one's 
person. To excite, amuse, shock, and thrill 
others. Self-dramatization. 


C. NEEDS ASSOCIATED WITH HUMILIATION 


1. Avoidance. To avoid failure, shame, humilia- 
tion, ridicule. To refrain from doing something 
beyond one's power. To conceal a disfigurement. 

2. Justification. Yo defend self against blame 
or belittlement. To justify one's actions. To 
offer extenuations, explanations, and excuses. 
Io resist probing. 

3. Attack. Proudly to overcome defeat by stri- 
ing and retaliation. Го select the hardest tasks. 
Io defend one's honor in action. 


D. NEEDS ASSOCIATED WITH HUMAN. Power 


1. Dominance. To influence or control others, 
To persuade, prohibit, dictate. To lead, direct, 
restrain. To organize behavior of a group. 

2. Deference. To admire and willingly follow 
a superior. To serve gladly. 

3. Emulation. To empathize, imitate, emulate, 
identify with. To agree and believe. 

4. Autonomy. To resist influence or coercion. 
To defy authority and seek freedom. To strive 
for independence. 

5. Uniqueness. To act differently from others. 
To be unique. To take the opposite side. To 
hold unconventional views. To be bizarre. 


E. NEEDS ASSOCIATED WITH INJURY AND PAIN 


1. Outward?To assault and injure. To belittle, 
harm, blame, accuse, ridicule. To punish se- 
verely. 

2. Inward. To surrender, comply. To accept 
punishment. To apologize, confess, atone, 


F. NEEDS ASSOCIATED WITH AsOCIAL IMPULSES 


1, Release. To disregard social and conven- 
tional inhibitions. To act impulsively regardless 
of consequences, blame, or punishment, 

2. Restraint. To avoid blame, ostracism, or 
punishment by inhibiting asocial or unconven- 
tional impulses. To be well behaved and obey 
the law. To inhibit the impulse. t 


G. 


ЛАТЕр WITH AFFECTION 
BETWEEN PEOPLE 

1. Affiliation. To form friendships and associa- 
tions. To greet, join, live with others. To co- 
operate. To join groups. 

2. Removal. To snub, ignore, exclude. To be 
aloof, indifferent, discriminating. 

3. Sympathy. To nourish, aid, or protect. To 
be sympathetic, motherly, 

4. Dependence. To seek aid 
pathy. To cry for help, 
dependent. 


‚ protection, sym- 
plead for mercy. To be 
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Н. NEEDS ASSOCIATED WITH TENSION 


1. Discharge. To relax, amuse self, laugh, 
joke, play games, avoid serious tension. 

2. Accumulate. To brood, worry, mourn. To 
avoid or delay release of tension through physi- 
cal activity or companionship. 


1. NEEDS ASSOCIATED WITH INFORMATION 
AND KNOWLEDGE 
^ 


1. Asking. To explore, question, satisfy curios- 


ity, look, listen, inspect. To read, seek knowledge. 


s. Telling. To demonstrate, to relate facts. ` 


To give information, explain, interpret, lecture. 
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I INTRODUCTION > 


uis is the third and last monograph 
Ts a series of clinical studies of re- 
search scientists. The series of studies 
was designed to investigate the existence 
of relationships between life history, in- 
tellectual functions or personality char- 
acteristics, and the selection and pursuit 
of a particular science as a profession. 
"This has been the first series of its kind 
in this field, and hence the major ap- 
proach has had to be observational and 
diffuse. In so complex a problem, the 
first need is to get some idea of the 
nature of the relationships, il any exist, 
the points at which a direct attack can be 
made, and the sort of tools to use. It was 
lelt that no existent personality theory 
was sufficiently developed, or generally 
suitable for the derivation of hypotheses 
in advance. Now that extensive observa- 
tions have been made in this specific 
field, for this specific purpose, it is pos- 
sible to set up a number of hypotheses 
concerning these relationships which can 
be checked directly in futüre work. 

The subjects of tlie study are men who 
were selected for their eminence in T€ 
search, as judged by their peers. The 
data comprise verbatim life histories 
discussion of the work of the men, and 


1'This research was supported by a grant from 
the National Institute of Mental Health, of the 
U. S. Public Health Service. Publication of this 
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the Wenner-Gren Foundatión. 


results of three tests, a Verbal-Spatial- 
Mathematical Test, the "Thematic Ap- 
perception Test, and the Rorschach. In 
addition there were obtained, for com- 
parison with these groups of eminent 
men, group Rorschachs of members of 
university faculties in the same fields. 


The rationale of this approach is discussed in 
the first monograph, which presented the results 
of the study of biologists (21). The second mono- 
graph (22) is a similar study of physical scien- 
tists. This monograph reports the results of the 
study of psychologists and anthropologists, and 
a comparison of all of the groups. A short paper 
analyzed the interrelations of the tests of indi- 
vidual biologists (17), and another analyzed test 
interrelations for the total group of scientists 
(го). A separate paper on the scientists’ use of 
imagery has appeared (19) and the group 
Rorschach studies have been reported in full 
detail in four papers (16, 18, 2g, 24). 

It seems almost impossible to formulate an 
adequate expression of appreciation to the sub- 
jects who have served in all of these studies. 
Their gifts, not only of time and effort, but of 
personal revelation, have resulted in data unique 
in psychological annals. It is with profound 
realization of the extraordinary privilege it has 
been to gather these data, and with a deep sense 
of obligation that I have attempted to organize 
the material for others. 

For obvious reasons the names of the subjects 
have been withheld in these publications, and 
although many of them are recognizable from 
their histories, the test data cannot be related 
to these. Present eminence is not a sure criterion 
of future eminence, but it is evident that the 
clinical psychological records of these men 
would be of extraordinary interest to biogra- 
phers. With the consent of the subjects, arrange- 
ments have been made to leave the full accounts 
to the library of the American Philosophical 
Society, where they will be available to research 
workers in due course. 


° АММЕ 


ROE 


II. SELECTION OF THE SAMPLE 


The sample restrictions imposed in the 
previous studies were also observed in 
this, so that the subjects are all men, 
under 61 years of age, American born, 
and currently engaged in active research. 
The preliminary list of 94 psychologists 
was constructed with the aid of Dr. E. G. 
Boring and Dr. David Shakow. A few 
other names were added by the raters 
(E.G. Boring, E. R. Hilgard, D. В. 
Lindsley, J. W. Macfarlane, D. Shakow, 
and L. M. Terman), and the men were 
ranked on the basis of the combined 
ratings. The raters were in close agree- 
ment for the experimental psychologists, 
but agreement was very poor for all of 
the others, with no close correspondence 
between fields of rater and subject. This 
would seem to reflect a general confu- 
sion over standards for research that is 
not strictly experimental in character. In 
the final group there are, in broad classi- 
fication, 10 experimentalists (compara- 
tive, learning theory, sensory experi- 
mentation, etc) and 4 whose major 
fields lie in clinical, social, and develop- 
mental psychology, and testing. Three 
experimentalists refused, one because of 
serious illness, and one of the others 
could not be included when illness made 
it impossible to arrange for the inter- 


ПІ. DESCRIPTION 


The psychologists have an average age 
of 46.7, the anthropologists 49.4; for all 
social scientists the average age is 47.7. 
The physicists averaged 44.7 years and 
the biologists 51.2. 


FAMILY BACKGROUNDS 


Enough data were gathered on the 
families of each subject to give some idea 
of the general socioeconomic position. 
No two psychologists were born in the 


views. 

The original list of anthropologists, 
constructed with the help of Dr. Robert 
Lowie, included 82 men. The raters were 
A. V. Kidder, A. L. Kroeber, R. H. 
Lowie, A. H. Schultz, and C. F. Voegelin. 
Of the 13 men sclected on this basis, one 
was out of the country, 3 refused, 1 was 
ill, and the other 8 are included in the 
study. There are two physical anthropol- 
ogists, two archeologists, and four cul- 
tural anthropologists. 

Although the data for psychologists 
and anthropologists are presented sepa- 
rately, these groups are combined for 
comparison with previous studies and to- 
gether referred to as the social scientists. 
The term is not very satisfactory, particu- 
larly for experimental psychologists, but 
is probably better than devising a new 
rubric. 

Excluding from each group thosc who 
were unable to cooperate because of ill- 
ness or geographical location, the per- 
centages of refusals were: biologists, 
13%; physicists, 27%; social scientists, 
22%. The higher rate of refusals among 
the physical scientists is, I believe, in 
considerable measure due to their heavier 
schedules. 


OF THE GROUP 


same state, but four came from the Fast, 
six from the Midwest, and three from the 
uM ч . 

West. Four of the anthropologists were 


born in the East, three in the Midwest, 
and one in the West, 


Occupation and 
fathers of the su 
Table 1. 


three of t 


education. of the 
bgroups are given in 
Half of the psychologists and 
: he anthropologists had profes- 
sional fathers, Only 4 of the 14 psychol- 
ogists came from families with rather 


Y 
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TABLE т 


Occupations AND EDUCATION OF FATHERS 


No. of Fathers of 


— 


Occupation 


No. of Fathers of 


Education of 


of Father Psychol- Anth Father Psychol- Anthro- 
ologists pologists ologists pologists 
Physician 2 o Elementary.. 4 т 
Engineer. d 2 o High school o 3 
College teaching.........- 2 o Some college. : 4 2 
Lawyer I 3 College graduate 5 2 
Businessman: UNKNOWN uen tren 1 o 
[PER а ая 2 4 
Clerk, agent... m 2 I 
Skilled labor. . . бс 0B о 7 
аен ayes жел te O EN 2 o Ы 


good incomes, but 7 of the 8 anthropolo- 
gists came from families that were well- 
to-do. Incidence of professional fathers 
in the other groups was 45% for the 
biologists and 73% for the physicists 
(experimentalists 50%; theorists 849). 


hall (5) also remarked on the high inci- 
dence of first-born in their sample of 855 
scientists. For their group it was possible 
to check incidence of first-born in each 
family size from 2 to 7 and in all of them 
it proved to be greater than chance. 


TABLE 2 


ENTAL FAMILY AND BIRTH ORDER OF SUBJECTS е 


NUMBER OF CHILDREN IN PAR 


No. of Subjects 


058: of Chil- No. of Subjects Position in 
dren, Including | Family " ; All 
Subjects Psych. Anthro. Psych. Anthro. Scientists 
I 3 з 1 6 5 30 
2 I 2 2 3 2 13 
1 Б 2 3 2 ° 3 
2 i o 4 3 o 3 
o 5 o o 2 
5 o 
6 т I 6 o I 2 
7 o o 2 
Ауегаре........ 3.0 2.4 
Average..... +++ 2.8 


Number of children in the parental 
family and birth order of these subjects 
are given in Table 2. The distributions 
are cimilar to those for the biologists and 
physicists, and birth order for the total 
group of 64 scientists is also given. Com- 
parison of the observed number of first- 
born with the calculated expected num- 
ber shows the incidence of the first-born 
in these groups to be reliably greater 
than chance (p < .01).? Cattell and Brim- 


*I am indebted to Dr. Howard Levene for 
these calculations. His method is as follows: For 
families of size s, and n cases, the number of first- 


Of the 25 scientists in my group who 
were not first-born, 5 are oldest sons, and 
2 of the second-born were effectively the 
oldest during their childhoods because 
of the death of older sibs, one at birth, 
one at age 2. Complete data are not 


born has a binomial distribution with mean 
np = n (1/5) and variance npq = n (1/s) (s — 1/5). 
When we add number of first-born for families 
of different size, the expected number is equal 
to the sum of expected numbers and since differ- 
ent families are independent, the variance of 
the sum is equal to the sum of the variances. 
The mean and the standard error of the total 
first-born will be approximately normally dis- 
tributed if the total number of cases is large. 


АММЕ КОЕ 


TABLE 3 
AGE AT MARRIAGE AND NUMBER OF CHILDREN 


Age at No. of Subjects 


Marriage 


Psych. Anthro. 


No. of Subjects 
Anthro. 


No. of 
Children 


Psych. 


33 
32 
31 
3o 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 


HOON HF NWHOH OHH 
оноьоннннооноо 


Дуегаде.............. 26.5 26.1 


On nwa 
юр сян 
DDN mm 


Daughters 


available for 3, but for the others the 
average number of years between the 
subject and his next older brother was 
5. The possible significance of this will 
be discussed later. 


MARITAL STATUS 


All of these men are married and most 
of them have children. Data are given in 
Table 3. Average age at marriage of all 
three groups of scientists is rather late, 
which is doubtless in part connected 
with the long educational histories. The 
social scientists, however, differ greatly 
from the others in the permanence of 
their marriages. Among the biologists, 
there have been three divorces (15%); 
among the physicists, one (5%); but five 
of the psychologists (36%) and four of 
the anthropologists (50%) have been 
divorced, and of these several have been 
divorced more than once. 

That the psychologists and anthropol- 
ogists have a smaller average number of 
children than the other scientists may be 
related to the difficult marital histories, 
but the differences are slight. The sex 
ratios of the children are quite different 
in the different groups of scientists but 


this is probably chance: daughters are 
much more numerous for the physicists, 
sons for the biologists; for the social sci- 
entists, the difference is slight. 


COLLEGE AND GRADUATE SCHOOL 
HISTORIES 
Ages at which these subjects completed 
various stages of their formal training 
are given in Table 4. The averages are 
TABLE 4 
AGE AT RECEIVING COLLEGE DEGREES 


B.A. or B.S. 


Earned Sc.D. 


Age at or Ph.D. 


Receiving 


Psych. Anthro. Psych. Anthro. 


32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
Average age... 2 


\ 
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ю 
NOWNNHOODOOOOO 
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оооооьоононоч н 


sis VEO 

Psychologists: 9 took M.A. 
years, 

Anthropologists: 
years, 


ю 
со 
ю 


-6 


average age 23.8 


7 took M.A., average age 24.4 
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about the same as those for the biologists, 
but about a year higher than those for 
the physicists. More of this group than 
of the others took Master's degrees. 

Five psychologists and four anthropol- 
ogists received their Ph.D.'s from Har- 
zard, two psychologists from Yale, and 
one of each from Chicago. The others all 
attended different institutions. 


PROFESSIONAL HISTORY 


Since completing their formal school- 
ing the members of this group have 
moved about relatively little. The num- 


TABLE 5 
NUMBER or INSTITUTIONS WITH WHICH SUBJECT 


Has B JECTED SINCE DOCTORATE 
N jects 
No. of No. of Subje 
Institutions Psych. Anthro. Both 
4 2 2 4 
3 4 o 4 
2 5 2 7 
I 3 4 7 
Ау. по. of 
institutions.... 2.4 2.0 2.2 


ber of institutions with which they have 
been connected professionally is given in 
Table 5. The distributions and means_ 
are similar to those of the earlier groups, 
with the slightly higher mean for the bi- 
ologists probably reflecting their higher 
average age. 

Nine of the social scientists had post- 
doctoral fellowships—five National Re- 
search Council, one: Social Science Re- 
search Council, one Guggenheim, and 
two others. Most of the anthropologists 
have had grants for field work. 

Among the psychologists there have 
been no major changes in field of work 
although several have shifted gradually 
until they are now rather far from where 
they started. There have been greater 
changes among the anthropologists. 
These seem to have been due to contact 
with particular persons, or to the spécific 
nature of the jobs which were available. 
Nevertheless, the general pattern is of 
being able to control to a fairly consider- 
able extent the nature of the research 
undertaken. 


IV. EARLY HISTORY RELEVANT TO OCCUPATIONAL-CHOICE 


One of the striking differences between 
the social scientists and the others is the 
amount of material which was spontane- 
ously offered in the interview. In part 
this may be due to the greater under- 
standing among this group of the gen- 
erai problem and the relevance of details 
of personal history, but ia perhaps larger 
part it is a reflection of their greater 
ease of verbalization. This means, among 
other things, that the life histories for 
this group must be subjected to consid- 
erably more cutting than was necessary 
for the earlier groups. 

The interviews were very little struc 
tured. The subject was asked at the out- 
set for information on general family 


background, early family and school life, 
and everything he could remember that 
related to his choice of vocation. I inter- 
rupted as little as possible, usually only 
to clarify a point or to recall him to 
pertinent material. Later 1 asked specifi- 
cally for information on health, religion, 
and present leisure interests, as well as 
on use of imagery. Sometimes the pro- 
jective material suggested questions for 
later intervals, but under these circum- 
stances deep probing is impossible. The 
combination of projective material and 
life histories recorded verbatim offers 
excellent cross checks. 

The histories which follow are first 
discussed separately for the psychologists 
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and the anthropologists. They are ar- 
ranged in a chance sequence which bears 
no relation to the code numbers assigned 
to each man for presentation of the test 
data. 


THE PSYCHOLOGISTS 


А. "My father was the ideal of a country 
doctor and he took me around with him on 
visits to his patients. He was on the earthy side. 
Mother was brought up in a highly charged 
religious culture but she broadened later. 

“In grade school I wasn’t a distinguished stu- 
dent. I didn't like school but it wasn't a par- 
ticular problem. I was just doing what I was 
supposed to do. I suffered agonies on the play- 
ground because I couldn't chin myself and things 
like that; I think it was more my constitutional 
type than ill health. I started something that has 
been a life pattern, to find out what I could do 
and do it well. I was very clever at sidestepping 
from childhood on. I surrounded myself with 
those I could do business with and I avoided 
others. I have always avoided fights and com- 
petition but I always had playmates. I wasn't 
elected to class office but I did become editor of 
the school paper. 

"In high school I had a girl friend and was 
a rather happy adolescent provided I could keep 
out of competition. I made my own world, I 
always have. The odd thing about me was I had 
no aspirations at that time. I felt driven to do 
the damn best I could but I don't think it was 
because of aspiration or ambition or egotism, 
but I was haunted, driven. Even now I can't 
take a vacation. without taking work with me. 

"I went to college largely because of a brother 
who was there. My college experience was just 
a new world. There wasn't any world until then 
hardly for me. I just took things for granted. 
Intellectually, college was a marvelous oppor- 
tunity, but this was not only intellectual. An- 
other element that played a very large part was 
the experience in social service. I had a boys' 
club and became much interested in social work. 
It seemed to release in me an idealism I hadn't 
been aware of before. I got a tremendous kick 
out of doing good and that interest always was 
a close second to my studies. I studied hard, first 
because I always felt driven and partly also 
because Father had given me to understand that 
I would have to have a scholarship every year, 
and I did. If I had vocational ideas through 
college they were in the direction of social 
work rather than science. I didn't know what I 
was going to do. It was funny that I wasn't 
worried about the future. 

“I taught abroad for a year but never thought 
of anything beyond that. Then the family in- 
sisted thar I come home and I got a graduate 


scholarship. My undergraduate major was called 
economics but I think I went into psychology 
to find out. what one of my professors was talk- 
ing about. He intrigued me. "There was no doubt 
that I had an authentic learning experience, 
although he was totally unintelligible to me, In 
two years I had my Ph.D. I was pretty imma- 
ture and the department was really very weak 
as I see it now. I went abroad again on a fel- 
lowship. It took me some months to find out 
what was going on. But I got oriented a bit and 
I began to learn what to read in the new 
German psychology to which I was exposed. 
Having to make my own way (intellectually) 
meant a lot. I don't like guidance. I don't like 
spoon-feeding. I don't like pampering. It's much 
better to be thrown on your own." 


B. "My father was the son of a businessman 
in upper New York State, He didn't have to 
earn a living or do any serious work until he 
was over thirty. He had studied voice abroad 
and then he took a job as singing teacher in a 
small college. My mother went to a ladies' sem- 
inary and taught dramatics in public school. 

"I went from kindergarten апа through 
junior high school in a laboratory school associ- 
ated with the college and I did pretty well all 
the way through there. Then I went down to 
the public schools for the last two years of high 
school and my marks fell apart, The teaching 
was mediocre and I was less at home. ‘The time 
coincided with the development of heterosexual 
interests and I was much more interested in 
going out with the girls than I was in studying. 
I had no intellectual interests, As а boy the 
thing I liked was being out in the woods, I was 
interested in reading. I read a lot but it was 
mostly Edgar Rice Burroughs and that sort of 
thing. 

“I started in a teachers’ college because we 
were living right there. I didn't have any am- 
bitions. For a while I was interested in journal- 
ism. It was just taken for granted that I would 
БО to college. Father had graduated and mother 
had the equivalent of а college education. But 
after the first two years I said to hell wit! it. 
Im not going on with college. It was just a 
Source of tension and stress to me. I went to 
work on a railroad construction gang and I 
damn near killed myself to prove that I was a 
man. Dy fall I decided that earning a living with 
your back muscles wasn’t so good, and г went 
back. to normal school. That's when my aca- 
demic record improved. I took an English 
major, probably because of deficiencies. I dis- 
liked math and that threw out the sciences 
"me 4 mie inclined toward art and 

ause of the family situation. 
I guess I had Secondary school teaching in mind. 
I scemed to have no alternative ideas, and it 
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was a way to earn a living. I enjoyed my teacher 
training and thought I did it well. They gave us 
a chance to work out our own plans and I 
rcally enjoyed that. 

“Then this is the way I got interested in 

psychology. A fellow who had just gotten his 
Ph.D. came into the psychology department, and 
I first saw the light as far as my personal prob- 
lem was concerned. I realized that I wasn't 
deviate and that there was some hope for me. 
Then he became a father substitute. He let me 
go to his home and would talk to me on an 
equal level and he got me very excited about 
scientific objectivity. I got my В.А. in a depres- 
sion year and there were practically no jobs. At 
the same time they had just started giving an 
M.A, and he offered me a fellowship which was 
enough to pay Mother for board and room and 
keep up my self-respect. So I stayed and got an 
М.А, and I was more and more interested. I had 
been reading Lashley, some of which I still don't 
understand and much of which I didn't under- 
stand then. I did an animal study all by myself 
апа no one bossed me around or суеп helped 
me, By that time I decided I wanted to go into 
professional psychology. 
I taught high school for a year and then 
nt back with an assistantship at another uni- 
versity, I did a very hard job on my thesis, I 
literally lived in the laboratory for the better 
part of the ycar. The professor didn't give me 
апу encouragement but indicated indirectly that 
he had confidence in me. He was just the sort 
of guy who would leave you alqne but you 
could have contact if you were persistent enough 
about it, And he was an eminent man and that 
made a lot of difference to me." 


C. “Father was a construction engineer and 
finally became very prosperous. He had a good 
mind and a college education but he was most 
certainly not an intellectual, and tended on the 
Whole to scorn professors and such. Mother went 
to college but I can't remember if she finished. 
Any expression of her intellectual side has al- 
Ways been very much restricted. by her strong 
primitive religious background. 

“Plearned to read long before 100) 
but I have really no idea how, It’s characteristic 
of the family situation that the first book I read 
Was a fat Bible story book. Reading was pretty 
nearly all my life in the early school days, and 
writing. I liked all types of school work; look- 
ing back on it I liked them too much. I was a 
shy youngster. I can’t believe I had any social 
adjustment in the group. I had enough com- 
panions at home to make it unnecessary. In our 
home, reading was only sort of all right; if you 
had done your chores and there was nothing 
else to do it was okay to read. About the time I 
was ready to start high school my parents 


I went to school, 
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"bought a farm and I had to transfer several 
times (because of transpgrtation difficulties). I 
was practically always the top of my grade in 
most everything. My social life was unbelievably 


nil. Dancing, card playing, and movies were ° 


verboten, and even carbonated beverages weren't 
quite right. 

“There was never any question about going to 
college. We went to the state university where 
father had gone and started living at the Y 
dormitory. I knew what I wanted to do. I'd 
always been interested in nature. It was about 
the time of Gene Stratton-Porter and her books 
about moths of the Limberlost figured very 
much. I started reading about moths and find- 
ing caterpillars and feeding them and I got tq 
be quite an authority on night flying things. 
Then father wanted the farm run scientifically 
and he had some of the agricultural people come 
down from the state university, That began to 
fascinate me. I realize now that what intrigued 
me was the scientific part. Agricultural work is 
good experimental work and I took that in, So 
1 registered in agriculture and had every idea 
that what I was going to be was a farmer. 

“Being of a somewhat emotional and sensitive 
sort, religious conferences at the Y hit me pretty 
deep and I don’t know whether gradually or 
suddenly I began thinking of the ministry. I 
realized a broad background would be a good 
thing and I changed my major to history, And 
then, too, the exploring, the scientific, the 
scholarly side appealed to me more and more. 

“Then I was able to attend a conference 
abroad. That was an education, my gosh. That 
stretched my thinking enormously and pretty 
well disabused me of a lot of the narrow re- 
ligious ideas I had. It determined me to go to 
some liberal seminary and it strengthened my 
decision to go into the ministry. 

“The motivation was really a service motiva- 
tion. Quite a strong one, I should say, and on a 
fairly abstract sort of level in a sense, I found 
the seminary an extremely stimulating place. 
They really believed in freedom of thought and 
inquiry and there was a bright group of stu- 
dents and in no time at all we were teaching 
ourselves. In courses in religious education we 
got a good deal of what really would be clinical 
psychology. That appealed to me very much 
and sort of shifted my focus to religious educa- 
tion. On the intellectual and philosophical side 
there was a steady growth in questioning on the 
part of the whole group of us. I began to take 
courses in psychology and by the end of my 
second year I definitely decided on it. I was 
interested in child guidance work and the serv- 
ice motivation was definitely dominant. 

“I changed to educational psychology and I 
got а fellowship in child guidance. It was a 
fairly tough year. At the university they were 
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rigidly objective, emotions didn’t count and the 
Child Guidance Institute was everything from 
ultra-Freudian to statistical. That was very fruit- 
ful, that was awfully good training. That year I 

` began to realize I have a facility for working 
with people. Then I went to another social 
agency that gave me a kind of chance I think 
not enough people get. I just got a snoot full of 
work. I wasn’t particularly thinking about what 
to do next professionally, there was just so much 
work to do, so many children to see, so many 
agencies wanting help with children that I just 
got deeply immersed in the clinical function. I 
just learned how to work with kids. And there 
was none of what I feel has so often killed 
clinical psychologists, there was no one whom 
we had to be subservient to.” 


D. His parents came from abroad but were 
married here. His father made a rapid ascent in 
business, but died when the subject was in his 
early teens. He went to the public schools but 
had a good deal of illness and was left back. 

“I went through school doing competently, 
never being very much engaged. It was never a 
really challenging kind of thing to do. I spent a 
lot of time in the woods and I did a lot of read- 
ing sof very conventional things. After father's 
death we moved about a good deal. It was very 
confusing for the next few years. I went to about 
six different high schools until I was finished 
and there was always the problem of establish- 
ing myself. The critical problem of staying and 
getting a footing became more and more impor- 
tant to me. I began to develop some special 
ways of doing this. 

“Then I ran on to the first teacher who really 
interested me, in a course in European history. 
I started reading in the field and I read outside 
of school and I became interested in working at 
maps. That course was the first real satisfaction 
I ever got in a course. It represented material 
which could be organized, you could make sense 
out of complexity. You could see elegant trends, 

“I wanted to go to college. It was taken for 
granted that I would go and it was somehow 
assumed that I would take a pre-law course, I 
did for two years and I was very indifferent and 
uninterested. Meantime I was putting in a lot 
of time at writing. Not stories, but essays, trying 
to get my thoughts straight. Writing a lot to the 
college newspaper, for example, and one thing 
and another like that. 

“At the end of my second year I took a course 
in psychology and the tremendous comprehen- 
sion and dogma intrigued me and infuriated me. 
I was intrigued by the fact that he had tried to 
cover so much in one simple theory. I started 
thinking and I started reading. Then I suddenly 
realized that this was the stuff that interested 
me and in a curious kind of way, and the term 


after that I decided to go ahead and find out 
more about it. I couldn't do anything by myself 
so I took some more courses. I felt a certain 
impotence. 

"That was a period when the fever started 
developing. One of the professors took a group 
of us and he thought if we wanted to learn 
about things, the way to do it was to do rescarch. 
My senior year I carried through some rescarch. 
That really sent me. That was the thing that 
trapped me. After that there was no getting out. 
I tried anthropology and it infuriated mc. I 
enjoyed it thoroughly, but I found that it just 
didn't satisfy me. That insofar as one could 
design anything elegant, it would be banal. At 
the same time all these things burst up together. 
I began to have some sense of what constitutes 
poetry. It was another world just opening up 
before me, and the same thing happened in 
music. All this in a period of a half year. I 
remember I decided that I wouldn't go home for 
Christmas that year. It was a kind of painful 
thing but I just could not communicate with 
the family so I didn't go. 

"By this time I knew for sure that I wanted 
to be in psychology but I didn't know what I 
wanted to be in psychology. I did some rescarch 
projects and it seemed to me all the wonderful 
fiery dogmas of the period were all wrong. That 
first year of graduate work was heavenly. Then 
I developed a new, more specific kind of promis- 
cuity. I spent a summer working on operative 
techniques after devouring Lashley's papers. I 
read enormously in physiology and in anthro- 
pology and I started working on ficld problems 
with monkeys. I didn't finish because that 
spring I somehow had the feeling that that was 
getting to be too much of the same sort of 
thing and that the field of physiology was not 
quite all I wanted, I read Allport's Personality 
and Boring's History and I decided by gosh I'd 
go on." 


E. "I was born in a town of about 5,000 and 
we lived under very restricted financial circum- 
stances. I wandered through grade school, but in 
high school I was the top of the boys. I expected 
to become a teacher. Socially I was very 
restricted. My father was opposed to our learn- 
ing to dance. I didn't date in high school al- 
though I would have liked to. I was small and 
the group I went around with was younger, I 
found I could play football with them. I was 
quiet and never caused any trouble. I did my 
lessons, my teachers liked me. My oldest brother 
thought I was too mild so he taught me to box. 
My brothers were very close. Even in college my 
closest friend was my next older brother. We 
lived close enough to poverty, and always in the 
family there was a great confidence in our com- 
plete intellectual superiority, There was a very 
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strong intellectual emphasis on this kind of 
thing. 

"I would say I did a moderate amount of 
reading. I wasn't a voracious reader. I didn't 
have any particular intellectual interests in high 
school. I think college was assumed, and it was 
taken for granted I would go to the one in my 
home town. Then an older brother went away to 
college and my aunts financed my going. The 
one thing that surprised me was that I wasn't 
homesick. I had expected to be. There I de- 
veloped my first real intellectual interests. I had 
no concept of studying. It wasn't until I reached 
my second year that I found people studied for 
exams and it was a shock. The first thing I 
found I liked was biology but I was revolted by 
dissection. Undoubtedly I was just drifting. I 
gave my major as English because my brother 
did. I liked history very much—I liked memoriz- 
ing dates, facts, people, when I found out you 
were supposed to do it. When I took psychology 
I pretty well decided to become à psychologist. 
It was interesting like biology and as far as I 
could sec you didn't have to dissect. I was as 
interested in the physical sciences as in the 
Psychological but I had an emotional block 
against the mechanical aspects. The chairman of 
the department thought I had the ability to go 
into graduate work and the last year I was given 
à teaching assistanship; I had had a job running 
rats on an hourly basis. I avoided advanced 
work in statistics, let's be honest, I was scared 
of it, I don't think I was unusually inept but I 
lacked the blind confidence." 


F. "As far back as I know both my parents' 
families were farmers with no professional peo- 
ple among close relatives. My parents had only 
à country school education. Father was quite an 
intelligent man and did quite a bit of reading. 
My home was favorably oriented, if not strongly 
directed. I started school on my seventh birth- 
day but I'm sure I was ready before, and within 
a year I was in the third grade reading. School 
Was easy and I was the first in the community to 
go to high school. I liked all subjects in high 
School, particularly the sciences, and 1 did very 
Well in all. In the senior year I took on the 
normal training course and read James’ Princi- 
ples and Briefer Course. It was in that course 
that I first got acquainted with psychology as à 
subject but I'm sure I was interested in it before 
that because as a child I made observations on 
perception which I later found out were psy- 
chological. I made observations on depth per- 
ception and I read about hypnotism as a child. 

“Afternoons during high school I spent mainly 
in reading. I was never active in athletics. 1 
don't think I had much aptitude for it. I think 
I was discouraged in early childhood. My brother 
being six years older was much stronger and he 


° 
and his friends dominated the scene so that I 
couldn’t compete. I was not interested in gadgets, 
although we had a good tool shop and I had 
plenty of opportunities to make things. I have 
never liked laboratory apparatus, 

“I stayed at home for a year, and then taught 
grade school for two years before I went to the 
university. My teachers encouraged me to go and 
my friends were going, I don’t think I had very 
well-defined objectives. The first objective was 
when I took a normal training course with the 
idea of teaching. When I started teaching it was 
with the idea of getting enough money to go 
on to college. My parents were favorable and 
helped me financially. I was planning then to 
be a psychologist, but I hadn't much idea of 
what I would do. I guess I knew that most of 
them were teaching. 

"My course was interrupted by the war and 
more teaching and when I went back it was 
with the idea of being a chemist, but also I 
started psychology. I did sufficiently distin- 
guished work that I was offered a job as assist- 
ant and this changed my vocational plans com- 
pletely. That year the clinic was left without 
anyone in charge and I took over. I had just 
had one course in Binet but I dug in and read 
everything I could get hold of and I learned to 
give Pintner-Paterson and other tests, I learned 
a lot of psychology that way. I was offered an 
assistantship elsewhere for my Ph.D. It was a 
course in psychophysics that impressed me the 
most, the exactness and rigor. That is another 
rcason for the mathematical twist. It appealed to 
me, it’s neat and precise, and probably is the chief 
source of the direction I have taken since then.” 


G. “My grandparents on both sides were early 
pioncers in the West. Father ran a wholesale 
electrical jobbing house, and I was just about 
finishing high school when he was killed in an 
accident. Mother died the same year, just before 
Father, I had always worked in the business 
with him and I carried it on and then-sold it 
after about six months. 

“J had to repeat the first grade in school. I 
was pretty indifferent as a scholar. I've decided 
now I couldn't read in those days. But I think 
it's fair to say that I stood successively higher in 
the group from the first ycar when I flunked 
out to the year I got my Ph.D, I played outside 
after school until I was in high school and then 
I worked, helped out in deliyeries and then 
played around with the kids in the neighbor- 
hood at nights. We used to roam the streets and 
break into the corner grocery store and steal 
things, like cars. I never got sent to the reform 
school, although Гуе been in the juvenile court 
for jerking trolleys off the cars. It was mostly 
good wholesome fun, although occasionally we 
were in trouble. е 
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"I made a pretty good record in high school. 
I worked some on the school paper and I was 
on the debating team. Church was a very im- 
portant part of our lives. 

(After a period abroad he returned home and 
started to college, the expected thing in his 
community.) "I never took anything I was sup- 
posed to. Mainly I was taking many different 
courses. The tallest and broadest of the subjects 
were the ones that interested me. I had a good 
general education if poking into all sorts of sub- 
jects is a good general education. I started in 
law but soon talked myself out of that. About 
that time I looked into what this medical school 
deal was about and I was able to predict what 
room I'd be in at what time in the morning four 
years hence, and I couldn't face that much deter- 
mination of my future. In my spare time as an 
undergraduate I began to hang around the psy- 
chology department a bit. I used to go up to 
the professors house for seminars and that 
seemed kind of interesting. I read Watson. 
When I decided not to go to medical school I 
thought maybe I'd study psychology. Of course 
there was hardly anything I didn't want to be. 
It was a process of elimination. I talked to 
people and I remember one of them told me, 
“Well, you go on and become an experimentalist 
and you can always have a good job.' I think I 
was helped a little towards this decision by tak- 
ing the Strong which was coming out about 
then. I got myself scored on a few things and I 
got A in math and A in psychology and B's 
in law, medicine, banking and things like that, 
and way down in salesmanship, and that agreed 
with my introspection. 

"I came East without bothering to get admitted 
in advance and shopped around among courses. 
I took a course in psychology and said I'd like 
to do an experiment. I was sent up to the 
attic where I set up an experiment. Then I had 
a great insight. I discovered that if you varied 
one thing, another one also varied. Oh! what an 
experience that was. I fiddled around and I 
had a bright idea how to compensate for this 
effect and I could plot some curves. Then I dis- 
covered about prelims and I had 100 days to 
prepare in, and then I was a psychologist." 


H. "My father was a clerk in his father's gen- 
eral merchandise business. He had had some 
ambition to be a doctor but his father would not 
let him, with the result that he had ambitions 
for me to become a doctor. He was a rather 
good-tempered, relatively unambitious man, in- 
terested in politics and a definite extrovert. 
Mother was an extremely ambitious woman, and 
a very dissatisfied one. She undoubtedly had the 
feeling that she was better than the townspeople. 

“J was able to read when I was four, and 
started school then. Then we moved and for 
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two years my schooling was irregular but after 
that I was pushed ahead. Five nights a week 
at 8 o'clock I was put in a Morris chair with a 
board across the arms and I worked on my 
lessons and recited them to my mother until I 
was letter perfect. I was 12 when I went to high 
school and I graduated at 15. This was not an 
accredited high school and I had then to do a 
year of prep work. I was handicapped in sports 
but had not much interest in them. I spent all 
the time I could reading mother's considerable 
collection of books, mostly fiction. My only other 
inter were in boats and pets. Mother bought 
a parrot when I was two years old and we 
learned our alphabet together, and we were 
rivals in the family. 

“T think I was an extremely passive, unam- 
bitious, and very obedient child, I was never 
punished by my father but was always in fear 
of him. I didn’t discover what it was to have 
liberty until I got away from home, I was kept 
in long curls and short trousers to the point 
of making me ridiculous. This was because of 
mother's ambition to prove my precocity. 

"I hated high school, the regularity. I have 
never been able to do anything seven days a 
week. I pretended to have headaches in order 
to miss school and I have been miss ng school 
ever since. 

“I went to college in accordance with father's 
plans for mc. I made very few friends and spent 
much time reading alone. I learned to smoke and 
I learned what it was not to have authority 
over те. I was disoriented for a long time until 
I found a library, For a while I had a chum and 
then in my senior year I was left again without 
close personal contacts. At one time I realized I 
was doing very little talking so I kept track of 
it and I found that in three days I had said 
twenty-four words. I took no part in class activi- 
ties, I wasn't rushed for a fraternity. I had $28 


a month to live on and I managed to make that 
go. 
8 


"I had no ideas about a vocation except some 
fantasies about civil engineering which did not 
meet with my parents’ approval. It was decided 
I should finish my bachelor's work before І took 


any special training, I found I liked zoology and 


o 
then concentrated on that, and I got an assist- 


ant’s job in the laboratory. From that time on 
I lived in the laboratory, I developed quite a 
fixation on the teacher who became to me the 
ideal scientist. His method of instruction was 10 
Say to me "You will find some sheep brains in the 
laboratory. Go get them and work up a course 
in the laboratory for the course in neurology.’ 
1 here was a good deal of prestige value in this 
job. I became an authority among fellow stu- 
dents on biology, including the’ biology of sex 
in w hich I knew nothing directly. My only out- 
side interest was in music and this has been a 
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very important part of my life. 

“I went to graduate school with a teaching 
fellowship in biology and I had no idea of what 
I was going to do. I was just living in the 
nt, there was no future, I had a purely 
passive attitude but with this love of the 
things I was doing in zoology, and no idea of 
the possibility of a carcer in zoology. I have 
never looked ahead towards goals. It has always 
been, here are problems to be solved. I eventu- 
ally majored in bacteriology but with psychology 
and psychiatry as minors. After my master’s 
degree, I became an assistant to one of the 
psycholog; to whom I became very attached, 
and 1 worked with him very closely. When I 
think about how things have gonc it scems to 
me that the little success here and there seems 
to be a determining factor. That and personal 
contacts, I did some clinical work for a while 
but hated it and soon got back to animals. I've 
never been interested in people.” 


I. "My father was a physician and my own 
thought was of becoming a physician and taking 
up in my father's footsteps. This was a common 
practice. I was pretty timid about the problem 
of making a living. I had a fecling of being 
bright but impractical and this seemed a secure 
pattern, Mother always talked about wanting me 
to be a lawyer or judge, but I think it was her 
notion of what profession had the most prestige. 
We had a sort of noblesse oblige attitude toward 
democracy. We had a feeling of being somebody 
in our small town. I was invited. to the right 
parties and all that, We were very good people. 
Father died in the war when I was fourteen. It 
wasn't a particularly sad experience in some 
ways for me, but it was sobering because I took 
a sense of responsibility, being the man in Eie 
house. But from then on the medical business 
seemed to be out of the question. : 

"In grade school and in high school things 
came casily for me. 1 skipped a good dcal in the 
grades. I think this made me a little anti-intel- 
lectual in a sense. I wanted to show I didn't 
ever study or anything. I didn't read much, 
either, and I didn't do much with gadgets. I 
had some kind of psychologicak advice in high 
school, from two people who were sufficiently 
contradictory in their appraisal of me that it was 
a little reassuring in a way. The principal told 
me I was bright but timid and would probably 
never be comfortable with people so I should go 
into scientific work. So 1 decided to go into 
chemical engineering. It was kind of a romantic 
thing and it sounded a little hard-boiled. The 
assistant principal insisted I take up debating 
because I was sure to be a public figure. I was 
successful at this; in spite of timidity I had a 
good platform manner. А 

“І тоок my bachelor’s degree in chemical 
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engincering. I did well in my college work but 
I never really got veryo much identified with 
chemistry. I think the rcason I stuck with it was 
because it was easy for me. I wasn't satisfied 
with it but in the midst of college life it was“ 
not so important. Other things, fraternity life 
and so on, were more important. I was very 
active on the campus, especially with campus 
publications and YMCA work. 

"I didn't wrestle much with vocational goals 
until my senior year. There was pressure from 
the Y to go on with that kind of work because 
I was pretty successful. I was emotionally in- 
volved in these problems but hesitated because 
of the religious angle. My attitudes were saien- 
tific. The supernatural angle didn't appeal {р 
me but the social did. The thought of an ad- 
vanced degree never entered my mind, although 
my chemistry record brought me offers of finan- 
cial aid. But I wasn't very successful in scouting 
around for work, which I took as personal re- 
buffs, and the places I did see where you could 
get jobs in chemistry were uninteresting and in 
places that smelled. 

“So I took an offer to run the employment 
office at school and work as a Y secretary, It was 
a curiously reassuring experience that I could 
become a Y secretary without being threatened 
(in prestige). I was getting a little organized in 
a way. I received a grant to study at a divinity 
school and I had a thoroughly good time for a 
year. I was just exploring. I just absorbed it. 
I did a lot of reading in poetry and archeology, 
along with the standard course in religious 
education. 

"In the meantime I had a job on the side in 
the student employment office, having some 
attraction to vocational guidance. I suspect that 
no one with very clear vocational plans would go 
into vocational guidance. One of my friends was 
writing a book and he needed some statistical 
work done on it, and I got Garrett out of the 
library and did correlations the next day. That 
was kind of interesting and I decided at that 
point to give psychology a try. I had ойу had a 
half course during my senior year. All I re- 
member is being puzzled at the assistants and 
wondering why any one would ever choose that 
for a profession. I presently found myself in thc 
psychology department there. I think by this 
time I was somewhat returning to the satisfac- 
tions of scientific work; I think the notion of 
apparatus appealed to me and of mathematical 
work. I liked my fling in the other world but 1 
liked those correlations.” 


. "My father was a lawyer with only a law 
school education and was the author of a book 
on compensation law. Mother had been a ste- 
nographer and secretary. They both grew up in 
the small town where we all lived until I was 
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through high school. We all went to the same ' 


high school and father and mother and I all 
finished second in our-classes. I simply went 
through the town school from first grade 
through high school. One of the teachers had a 
great influence on me. I had her for twelve years 
in different subjects. She read 'advanced' books 
like Lord Jim and told me about them, She was 
the only cultural influence in town. 

"I wasn't much of a person for sports. I 
went through a phase of living out in the 
country, and later I played tennis a good deal, 
generally with older people. I learned to play the 
piano at seven and later played other instru- 
men's in band and orchestra. I read a good deal. 
Опсе when we were reading 4s You Like IL, 
father casually referred to the Baconian theory 
and next day in class I said in a very smart- 
alecky way, ‘Shakespeare didn't even write this,’ 
The teacher said ‘You don't know what you're 
talking about.’ So that challenged me and I went 
down to the library and looked it up. I read a 
lot-all the Bacon I could find—and I must 
somehow have gotten the stuff under my skin 
because I've been a staunch Baconian ever since. 
I understood it later. At the time, of course, 
much of it was way ahead of me. I was always 
writing, too, short stories, poems, essays. As a 
senior I got a job on the local paper. 

"Father wanted me to be a lawyer and pointed 
out the advantages of being able to come into 
his office. I never liked the idea but I didn't 
openly rebel, and I had no vocational guidance 
information whatever. It was taken for granted I 
would go to college. I always assumed that 
everyone tried to better his condition and I was 
much shocked in my later years in college to find 
that this wasn't always so. Probably my father 
being a self-made man contributed to that. 

"I wanted to be a writer, but supposed I 
would go into law because I could do nothing 
else. I majored in English and minored in 
Romance languages and I went to college full 
of real respect for learning and supposed every- 
one else^was doing the same. It was a lousy col- 
lege. It was the most unplanned kind, of educa- 
tion you can imagine. I took courses because my 
frat brothers recommended them. I took a course 
in embryology and I did a lot of extra work in 
it, some original research. I made slides and I 
had the feel of science. By all odds the great side 
of my college career was in learning something 
about the art of living." 

As a tutor in a professor's family he learned 
much about art and music and. fine living. This 
intensified his interest in writing and he was also 
profoundly affected by favorable criticism of his 
work by a noted poet, and came to feel that 
law was impossible. After college he stayed for a 
year at home trying to write but was unable to 
get started. 
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“During that year at home I read a good deal, 
McCurdy, Watson, Pavlov, Loeb, Broad, Ogden, 
and Russell I was much impressed with be- 
haviorism as an approach. I had had no psy- 
chology in college. I took biology because science 
was required, and now I decided I would study 
psychology. I wasn't equipped for any other 
science and I was always interested in literature. 
I decided that literature wasn’t an adequate 
method of tackling the problem of behavior. I 
went on to graduate school. I was highly moti- 
vated that first year. I used to work from six in 
the morning until nine at night. Every moment 
was accounted for. That first year I didn't see a 
movie, I didn't have a date, I couldn't stand 
that pace now at all, but I did catch up. I was 
amazed to find that no one in the department 
was a behaviorist. I thought nothing else was 
possible. Since there were no behaviorists there, 
I went over to biology pretty much where 1 
could see some behavior being studied. You 
become a psychologist to find out how to have 
your own way. You want to know how people 


behave as they do and partly because you want 
to change them." 


K. "Father was a purchasing agent, but was 
also clerk of the board of education in this 
country town and clerk of the village trustees, 
and was greatly respected throughout the area. 
Mother had been a nurse, I believe, that. both 
of my parents were quite influential in thc 
development of character traits. Both werc 
proud and sensitive and extremely kindly and 
accommodating to everyone. Ours was not a 
demonstrative family; there was very little out- 
ward manifestation of affection, but a strong and 
unwavering sense of loyalty and attachment was 
understood by all. 

"Throughout school I participated in athletics 
of all kinds. We all did a lot of hunting and 
fishing and were all the time in the woods, traips- 
ing around somewhere, Father often took me 
with him on visits to different quarries. I enjoyed 
school very much, both the athletic things as 
well as school itself. Until about my class there 
hadn't been people going away to school. I think 
the main reasor I went to college was the high 
School principal who was also our coach and was 
a great influence on us. He also taught the 
science courses and I think probably I got somc 
of my interest in Science from his being coach 
and teacher. My parents were willing but con- 
cerned over finances, They thought of college 
as a means to a business career, and so I majored 
in commerce as well as'in psychology. I had all 
kinds of jobs. I ate one meal a day, but I was 
not alone in that, 

“Т was very fortunate, Tof 
first semester. The 
inspiring, During t 


ook psychology my 
professor was dynamic and 
he first year we could take 
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the experimental lab and I had a good deal of 
interest right from the start. At the close of that 
year the professor's senior assistant was leaving 
and he olfered me that job. 1 went on in psy- 
chology mainly because of the professor's in- 
fluence. He became a kind of scientific father 
at that point. I was almost completely separated 
from my family as far as educational interests 
went and he would take me around wherever he 
went. 

"I went on to graduate school with the vague 
idea of becoming a psychiatrist. Again I was 
fortunate in an inspiring teacher. I majored in 
clinical psychology and we attended staff meet- 
ings at the psychiatric hospital. I developed a 
tremendous interest in the physiological things. 
I think that’s where my interest in psychiatry 
fell out, 1 felt I had a channel or avenue that 
was really my own. Those days wer really very 
valuable ones for me, not so much because of the 
training there but because 1 caught the spirit 
and enthusiasm for research.” 


L. “My grandparents on both sides were small 
farmers, my father a skilled workman. When 1 
went to school I had a lot of traumatic experi- 
ences, I had а hell of a time adjusting in kinder- 
garten, But after the first ycar in grammar school 
I went on with not too much difficulty. I played 
with the kids after school. Mostly we pla ed 
outdoors, although I occasionally did stay home 
and read. We played a good deal of baseball 
and there were some fights, as kids of course. I 
wasn’t too aggressive but I got into fights. When 
I went to high school I didn’t particularly get in 
with any group mostly because I worked a Jot 
of the time. My family thought it develope 
character, it wasn’t necessary. In my senior ) 
I refused to work except Saturday and I gradu- 
ated as first boy in the class. М, 

“College had been projected, of course, Hx 
the time I was very young. I just accepted it. 
guess I wanted it, I don't know. I signed up as 
a chemistry major. I guess it derived [rom 
father's interests. He had wanted me to try to get 
into a technical school but I didn't quite have 
the prerequisites. In college 1 took some pars 
not too successfully, in athletics, but what 
enjoyed most was the Glee) Club. And I was 
editor of the literary magazine. i 

“In my third year 1 began to wonder ger Т 
was getting out of all this business. I wishe! J 
had taken philosophy because I was concerne 
with problems of the soul and this bothered me, 
but there were no philosophy courses and so I 
took psychology. Although we were taught Tito 
ener pretty much and although even then 
didn’t believe it (I thought all of this could be 
described in physiological processes) it seemed 
to make sense and I liked it. It gave an experi- 
inental approach to problems I was interested 


in in philosophy and a better approach than 
sociology did. I decidedsto try to get all the 
psychology I could and though the experimental 
course was very tough I took it, When I was a 
senior I worked with a Ph.D. student on a labora- 
tory problem. I thought this was really the stuff 
in the sense that this is serious as the experi- 
ments in experimental psychology were not, so I 
got quite a feeling of responsibility out of it. 

“I went on to graduate work. The family didn't 
object. The professor left students to themselves 
not giving very much aid. I half liked it and it 
half irritated me. It developed a sort of anxiety 
in me. I would see some of the other people 
going ahead and getting something and here I 
was reading at random still. During my first year 
it wasn't much fun. I guess I worked a good 
deal alone. I spent the year studying mathe- 
matics and science generally. There was no em- 
phasis on. psychology. АП of the students were 
individualists; there was little homogeneity of 
interests at all in the whole group." 


M. "My father was ап engineer and had a 
polytechnical training in Germany. He was killed 
ina hunting accident when I was a child. Mother 
took over his business, and from then on we 
lived in boarding houses, and I was left pretty 
much to myself. 

“I was always a very poor student in all sub- 
jects except. math, and I could do special prob- 
lems, but I didn't do too well. I always just 
managed to get through. I spent a lot of time in 
my father's shop. I was a little pet around the 
place, and they let me do everything. I've always 
enjoyed working with my hands. I still would 
rather do that than cat. 

"I spent a lot of time in athletics; I was in 
all the track events in high school and football 
and baseball. Father's plan for me had been a 
technical education in Germany so after high 
school I went there, Suddenly the world opened 
up, the world of literature and all the rest. 
There were bookshops on every corner. I read 
all of the Russians and then I геад" all the 
German literature and then I went back to Eng- 
lish literature. I became very much interested in 
the theater. The first year I was sort of outside 
the picture and I was terribly lonesome and that 
gave me sort of a chance to look back and see 
what it was all about. After the life I had in 
high school where I had been in everything, 
president of the class, captain of the teams, and 
then going to this life where you didn't have 
to attend any courses. The second year I was 
elected to a sportsverein. I was there three 
years, until the war broke out. That brought 
about a general re-examination of what you 
wanted to do and I suddenly found that engi- 
neering did not interest me enough to consider 
it a life career. I didn't know really what I 
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wanted to do. I was interested in something 
that had to do with people and behavior in 
more general ways. As closely as I can remember 
it was a choice between economics and a diplo- 
matic service career. 

“I came back and went to college. One course 
in international diplomacy cured me of an in- 
terest in that, and I soon gave up economics 
courses, there was nothing I could hold to, it 
was all verbal. Then I got interested in Freud 
and early analytical work and I read everything 
in analysis. I had one course in animal behavior; 
this was my first contact in anything like that 
and I got an А. I knew then I wanted something 
in tue form of psychology. I had read Watson, 
I was stimulated from the physiological angle. 
I got my B.A. and when I got out of the service 
I came directly here from the camp and started 
in. This was the best place I could have picked 
out. The professor said just go ahead and work, 
there will be no courses, just go ahead. So I 
went right on, on almost the same system I had 
in Germany. I made arrangements to dissect a 
stiff in anatomy, I just did it on my own and I 
did the same thing in physiology. I ran all the 
experiments on my own and then that was the 
extent of my formal education. Meanwhile I 
did a lot of psychological experiments. Actually 
so far as formal education goes I had very little. 
I just managed probably to be lucky and not to 
have been forced or unlucky. I've been able to 
go ahead in developing my own interests. I was 
a poor student, I could never have made the 
grade in any formal course. 

"I had no idea of a career at this point, it was 
just something that was overwhelmingly inter- 
esting to me. My professor had a very important 
influence in my whole development, he was far 
and away the most widely-read man, the greatest 
scholar I had ever come into contact with. He 
had a great fund of information and high ideals 
and tolerance of all kinds of work. As the work 
developed, as I look back I have been stubborn 
and unpleasant because many times he tried to 
push теп another direction. He had little idea 
of what could be worked out experimentally. I 
got my degree in two years, and after I graduated 
I had a staff position. It was very exciting to 
have contact with the patients. It opened up all 
kinds of possibilities." 


N. "My family background is both farm and 
fairly good upper-middle-class group. They had 
farm, mercantile and professional affiliations, 
medical and legal. My father is a very able, hard- 
working man who put himself through college 
after he married, went on to graduate work and 
ultimately became a professor. We moved around 
quite a lot. I never was particularly interested 
in school. I was one of the good boys and I got 
along nicely in school because I was good. I 


was one of the rather non-social shy children 
whom teachers all like. My scholastic interests 
were minimum, except English and drama. 

“I didn’t get along too well with other chil- 
dren, but always had one or two close friends. 
I had one difficult year when we moved and I was 
a stranger and very tall and thin and physically 
ineffective. 1 found out what it meant to be a 
minority group member. And then we moved 
back and sex had arrived, which was very happy. 
My high school years were very highly hetero- 
sexually oriented with lots of dating and dancing 
and great interest in reading and writing. I did 
a lot of acting and journalism; I played the piano 
and learned to play jazz. I was thoroughly and 
completely an ingroup member then. 

“It never occurred to me that there was any- 
thing anyone did except go to college. I don't 
think vocational plans ever entered my head. By 
my junior ycar I decided to become a short story 
writer and became quite a Bohemian, interested 
in the esoteric and an expert on metropolitan 
speakeasies and on local wines. At the end of 
that year I got engaged. She'd had to go to 
summer school so I did too and we took Psy- 
chology 1. We sat in the back row and held 
hands and went out and studied together under 
the trees, This undoubtedly had a profound 
effect on my interest in psychology. On the 
other hand, we also took sociology together and 
it didn't have any effect on that. I looked on 
psychology as a refuge from the vagueness and 
what even then struck me as the amateurish 
guesswork of English criticism. I was quite dis- 
satisfied with the balderdash about motivation 
and character and so on that you got in that. 
By that time I had begun to suspect that I 
might not be the kind of short Story writer that 
eats. I liked learning theory and I loved the 
objective questions. Just this incredible number 
of isolated little facts. It provided a certain 
solidity, it was so nice to get things down to a 
really precise point. And I found some very 
smart, sharp, good people in psychology who 
Were very much interested in me and who spent 
time with me and gave me interesting. things 
to do, like measuring things and finding rela- 
tionships. If any one course were to be given 
credit for my final choice, it'would be the course 
in experimental, 
ork with the notion 
for a year and it would be 
from home and fun to see 
was probably about is p a шше: e 
profession but cain a Кычан toward a 
of not having п nember I had a feeling 

4 5 made а decision. I couldn't seem 
to think of any alternati i LU UL a 
lve. I didn't like it, it was 


Suess it was like taking 
art of it was the enthusiasm of 
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some of the people. I started working with one ^ 


of the professors on an experiment; I did a 
lot of research and then there was just no 
further question." 


SUMMARY 


This group came from lower to upper- 
middle-class backgrounds and the eco- 
nomic level varied from quite poor to 
well-to-do. Many of them had feelings of 
apartness relative to themselves or their 
families but it is rare for these to be 
colored with inferiority feclings. More 
than half of them had some definite sense 
of personal or family superiority, and 
family concern with social status, in one 
way or another (as striving, as recollec- 
tion of striving in the parental genera- 
tion, or as consciousness of belonging to 
the "best people"). 

The earliest vocational decision for 
any of this group was the sophomore 
year in college, and over half did not 
decide until after they had graduated 
from college, several not until they were 
part way through graduate school. Their 
earlier interests were oftenest English lit- 
erature, although some had social inter- 
ests and some began in chemistry or en- 
gineering. The final deciding factor was 
often the experience of doing research. 

There is no consistent pattern of read- 
uring childhood and ado- 
amount ranges from none 
to "reading was my life," and there is no 
concentration of frequencies. In college 
of high school, six of them did some 
writing or editing or both. 

School work was always easy for most 
of them. Only one said he never did well 
in school, but several others did not 
make exceptional records. Two were ex- 
tremely interested. in school athletics. 

Four suffered the loss of their fathers 
(at 8, 12, 14, and 17 years), one also his 
mother, but there were no homes perma- 
nently broken by divorce or separation. 


ing interests d 
lescence. The 
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One subject's parents were divorced but 
remarried shortly afterwards. The father 
of another died while the son was in 
college. 

Inquiries about health during child- 
hood and later uncovered a number of 
problems, of varying sorts. There is no 
record for one. Five stated their health 
had always been good but one of these 
developed migraines when about 25 and 
another developed a number of allergies 
in later life. Two have had hearing diffi- 
culties from an early age, and two have 
had some eye problems which have been 
corrected. None of these problems seems 
to have been an important early factor. 

There were 4 who had quite serious 
problems which were constitutional. 
Two of these were abnormally small and 
2 were abnormally tall. These were their 
comments: “I was always pretty small 
and slim but my coordination was not too 
bad. I made basketball (in college) but 
dropped out, I was too small for one 
thing.” “I was always a very tiny boy. 
When I entered high school I was 4 feet 
10 inches and weighed 68 pounds. I was 
small and so the group I went around 
with was younger. In college I had got- 
ten to normal height but I always had 
this picture of being minute.” “When 1 
was 15 years old I was 5 feet, 11 inches 
and I only weighed 95 pounds. I was in- 
capable of doing most of the things re- 
quired in gym, so I used to get under the 
mats or hide behind them and stay there 
as much as possible." “I was very tall and 
very thin and my adolescent growth 
spurt had come at the beginning of 12 
years so I was very ineffective and I had 
sick headaches. I suppose that they were 

robably excuses to get home from 
school. My health has always been doubt- 
ful. I am somewhat hypochondriacal.” 
One of this group was always an isolate 
but the size factor was a relatively minor 
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one in this picture. 

There were other problems. One sub- 
ject had diphtheria at 4, followed by a 
temporary partial paralysis, but was 
otherwise never seriously ill. Another 
was sickly as an infant, had many serious 
illnesses as a child but had not had any 
since. A third suffered from one long 
series of stomach aches and nosebleeds, 
probably because of poor nutrition. An- 
other said, "I was fairly sickly when I 
was a kid. It was a very rare year that I 
didn't miss a block of 2 or 3 weeks or 
more of school because of some illness. 
And I must have had ulcers by the time 
I was 15.” 

It would appear that health and con- 
stitution have not played any clear role 
in this group generally. In only one in- 
stance does it seem likely that they con- 
tributed significantly to difficulties in 
social integration. | 

The patterns of psychosexual develop- 
ment are discussed separately, in Chap- 
ter V. 


THE ANTHROPOLOGISTS 


О. “My family background is nationally very 
mixed, but it is mostly farming, although father 
was a small businessman. We were definitely in 
the upper-middle class until we moved when I 
was 12, and our status changed to lower-middle 
class, which was very painful for Mother. I had 
a very unpleasant time in grade school. Mother 
insisted on status differentiation in terms of 
clothes znd so on, but after we moved this situa- 
tion changed, and I got into athletics, too. At 


studies, of course, I was a very bright youngster, + 


and that was another thing that put me at a 
disadvantage at an early age as I was considered 
tcacher's pet. 

"Pretty much from the time I was 7 until I 
was 15 I was quite determined to be a writer. 
When I went to high school some one had tipped 
me off that if you want to be a writer and eat 
you ought to take courses in journalism. About 
half-way through high school I don't know how 
it came about, I decided I wanted to go into 
archeology. I knew very little about it except the 
King Tut tomb stuff. I had visited the Chicago 
Museum, and I think I heard my father talking 
about it and І had read something about it, I 


suppose the aspect that appealed to me was that 
it combined both the rugged outdoor life, this 
side that I was always striving to be proficient 
in, with some intellectual content, and 1 couldn't 
just be a ditch-digger but this was ditch-digging 
with an intellectual content and it was glam- 
orous. 

"College was always taken for granted. The 
school advisor didn't know that anthropology 
was also archeology, so she could only find a 
small state university that seemed to give it as 
a major so I went there. Many of the students 
spent quite a bit of time mending pots or 
working around the archeological laboratory, 
but I never did. I would never go on field trips 
during vacation because I wanted to spend my 
time on the beach. Looking back over it, it looks 
rather bad, as though I didn't have any honest 
interest. I must have been pretty much of a 
horrible social snob, too, The other students in 
archeology seemed a little second class socially 
to me, and there were times when I thought 
maybe Га do better to switch back to my earlier 
ideas of being a writer and I took as much in 
English as I did in archacology. During the 
year I worked for an M.A. I did quite a bit of 
reading and I became really serious. The chair- 
man of the department encouraged me to go on, 
somewhat to my surprise, I got a summer fel- 
lowship which opened up a wonderful door for 
me. If it hadn't been for that I would have been 


. out of luck. I learned a lot and I learned how 


little I knew. I worked for two years with a 
man I met on that trip and for the first time 
I got to know something, Then I finally got a 
fellowship and went on for my Ph.D.” 


P. “There were no professional people on 
either side of my family and my father was a 
superintendent for a building company. We were 
not well off, but mother had been a te 
and she kept up pretty close personal contact 
with all my teachers, I did quite well in elc- 
mentary school. I think I was a pretty conform- 
ing fellow, all the motivations were stacked up 
and mother was interested in grades. I went to 
a manual training high school because they had 
a swell mandolin club. I wasn't athletic but I 
worked on the school Paperand I had a wonder- 
ful time and all that kind of thing, At the end 
of my high school Career the college question 
utri de Te wanted me to go and I 
LIS idn’t know what else to do. I went 

1e business school because this didn't rcquire 
passing exams. I took а major in economics and 


Spent a lot H "n А 
SUR of time with the mandolin and glee 


acher, 


тй eru With social science, the prob- 
hes I, orm began to agitate my mind 
рер о anthropology, I had never heard 

met an anthropologist who was а 
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member of my fraternity in my senior year. By ` 


the end of college I wasn't interested in doing 
graduate work in economics and I didn’t want 
to go into business. 1 had done some volunteer 
social work and I was offered a case worker's 
position. Everyone thought it was a funny thing 
for me to do at that time. After a couple of 
ycars of this I decided to do graduate work 
in sociology and did so while I kept a full-time 
job. I took some work in anthropology and I 
discovered, and this stirred me up intellectually, 
that as in contrast to sociology, anthropologists 
were very skeptical about social evolution, That 
intrigued me, so I began to read and I got more 
and more interested, and dropped sociology alto- 
gether. The department was small. The professor 
was the kind of fellow that loved to have people 
hanging around and talking to him, so I got a 
lot of stuff rubbed off outside of the regular 
classwork, and he wasn't concerned about at- 
tendance. 

“I was still in social work when the psycho- 
logical revolution began. That's when I began 
to read in psychoanalysis, There was no psycho- 
logical aspect to anthropology at that time and 
I had taken only one formal psychology course 
in my life. I gave up social work when I was 
offered a fellowship. By then I had determined 
to make anthropology my carcer. At that time I 
had done no field work, but was soon able to 
make a few short trips. When I began to do 
field work there was practically no psychological 
slant at all. It's hard to make a precise state- 
ment as to how I first brought an old interest 
in personality psychology into relation with 
the study of culture. I knew A. A. Goldenwciser, 
Ruth Benedict, and Margaret Mead personally 
and read all of their publications and I had 
listened to Goldenweiser lecture on psychoanaly- 
sis. Then there were the early programmatic ar- 
ticles of C. С. Seligman and Edward Sapir. 


О. "My father was à business man who did a 
good deal of foreign business and was away a 
great deal but sometimes he took me with him. 
My mother's family came over in the Mayflower. 
They were so bogged down in the haze of myth 
that I can't make out much about them. My 
grandfather took cere of me. He told me all 
sorts of stories, so I Was brought up on a diet 
of bloodshed and adventure when I was a 
child. I didn't think much of that until recently 
but I think it's probably important. 

"I went to regular school but I was always 
getting expelled and sent home. Then 1 used 
to go out in the woods all the time. I got into 
all sorts of trouble in high school. We made 
every possible attempt to outwit the authorilics. 
I led a stink bomb attack on the faculty and 
then father sent me to a private school. 1 
graduated cum laude and took first prize in 


Greek. I was doing a lot of reading of Egyp- 
tology and started learning hieroglyphics but I 
couldn't sce that what I was studying had any 
relation to what I wanted to do, so I flunked 
plane geometry three times. I didn’t like any- 
thing except geography and Greek. .I couldn't 
do math and I hated history. Languages were 
a cinch. I wanted to be an archeologist and an 
explorer. I read adventure magazines and all 
those things. 

"I figured it was necessary to go to college, 
and Father picked the place. 1 wasn't particularly 
happy, I didn't like it particularly and the pro- 
fessors scared the life out of me and I got 
jaundice. I started out to major in the classics 
but I was disappointed because I discovered the 
reason I liked the classics at prep school was 
the teacher. But from then on I was taking 
mostly anthropology and I was getting around 
with the graduate students mostly so I was much 
happier. I spent several summers abroad. We 
used to see how many borders we could sneak 
across, and I got in some field work in anthro- 
pology." 

Alter a half year of graduate work he went 
into the field on a fellowship where he had an 
assortment of physical mishaps, and illnesses, 
which put him to bed for some timc, Howcver, 
he managed to do some studying and got through 
his prelims. Later he’ went back to the field to 
work on his thesis, and had his usual exciting 
time. Again there were illnesses but he eventual- 
ly got back and took his degree. 


R. "There is some intellectual tradition in 
my mothers family but none in my father's, 
although. there were some professional теп. 
Mother died at my birth, and when I was about 
5, I went to live with an uncle who became my 
foster father. He had inherited sufficient money 
that he did not have to work, which is not the 
custom in a middle-western town. There were 
two distinct social groups in the town, and father 
was accepted into the more snooty one, but 
mother was not. LI 

"In grade school I was very successful as far 
as grades were concerned, and I had one year in 
the local high school. I did a lot of reading, and 
I had an active social life and lots of athletic 
activities. When I went to a private school for 
my last three years I was young for the group 
and tóo undersized, and also rather naive. I 
wasn't any athletic shakes and this was terribly 
important, That first year was very bad, but I 
returned out of sheer stubbornness, and my last 
year was very pleasant. I was too young for col- 
lege so I was sent to another prep school. There, 
jn many ways I found myself. 1 found a kind of 
life in my own age grade which more or less 
inchoately I had been groping for. A kind of 
realization of some of my intellectual and liter- 
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ary efforts, and in contrast to before, when I 
entered as a young squirt, here I entered at 16 
with military school experience and а little 
athletic renown and I got away with being some- 
thing of a sophisticate. The more I liked it there 
the more I immediately started to look down on 
the first schoo] in intellectual things and I'm 
afraid in class terms I was something of a snob. 

"College started off very well but I soon got 
into rather involved difficulties and was sent 
home. After some time I went West to visit a 
relative. This is a nice point of the role of 
accident in human life. If my mother's cousin 
had had a ranch in a different place or had been 
without intellectual interests, the whole future 
course of my life would have been very dif- 
ferent. This guy had intellectual interests and 
а good library and lived in Indian country. 
Without realizing it, this was inevitably the be- 
ginning of my anthropological interests. 

“Eventually I went to another college. I got 
along well. I was clected president of my class. 
I fell in love and I finally decided to finish 
there. I was thinking of the law but only of an 
undergraduate degree in it. I got away with 
murder there, I had a good memory for words 
and verbal facility and while some teachers were 
sincerely motivated and deeply impressed me 
and what I did for them was honest, a lot of 
my instructors I just used to twist around my 
finger. I would throw esoteric references at 
them. I did crazy stunts that made me notorious. 
I was president of the male student body and 
chairman of the newspaper. I was out of ath- 
letics but I led a pretty vigorous social life. 
I thought about literature as a career but some 
of my teachers had convinced me that while I 
was not completely hopeless, I was not likely to 
set the world on fire. 

"During the summers I took pack trips among 
the Indians with friends. I didn't know there 
was such a thing as anthropology. Then I got 
a scholarship abroad and that was quite an 
experience for me. I had had an experience of 
four years of being a big shot . . . for the first 
six weeks abroad no one really spoke to me. I 
couldn't get away with anything in my tutorials 
and I was very much humbled and I realized I 
had been a fraud intellectually. I decided to 
stop that, so I worked far harder than I evcr 
worked in my life. I just worked like hell. After 
the first year I had to some extent caught up 
the lost ground so I could hold my own. 

"[ came back and tried a few wecks of law 
school. I thought and discussed things and I did 
quite a bit of reading and finally I couldn't 
tell you exactly when or how, I don't remember 
there being any sudden revelation about it but 
somehow the word anthropology had come to 
me and I had done a little reading, precious 
little, in the field and I made up my mind that 


I was going to become an anthropologist. I did 
this for several reasons, It would give me a 
chance to be out-of-doors which I loved, and 
it would link my life respectably in a socially 
approved way as opposed to that of a dilettante 
with the Southwest and then I remember saying, 
‘If I go into anthropology I can study any damn 
thing I want to and it will be part of my work.' 
I meant anything rclated to human activity and 
it will be part of my work." 


S. "Both of my parents were born in the West, 
of pioncer families. My father was a lawyer with 
a good practice, The men in the family are 
generally professional and mostly lawyers. Father 
was raised next to an Indian village and was 
attorney for a number of the Indian tribes, and 
of course I got interested in the Indian back- 
ground. 

"I went to a public grade school, then to a 
private high school until my last ycar when it 
failed and I returned to public school. After 
school 1 went home and played around the 
house with neighboring children. In high school 
I went into the woods and studied birds. I did 
an awful lot of reading. The house was full of 
books, my father loved books and I read every- 
thing in the public library, particularly nature 
stuff and military stuff, nature books and travel 
books. I read some dime-novels, of course, but 
I don't think I ever went through a period of 
trash, 

"I don't think anyone thought I would go 
to college because I was very poor in math and 
languages in high school and excellent in his- 
tory and English and things I liked, and I 
think the family thought it would be a wastc 
of time. But I wanted to be a naturalist. I 
didn't know much about how to become one 
except that I knew I would have to go to col- 
lege. I was interested in ornithology particu- 
larly. Father was pleased but he said he had 
never heard of anyonc making any moncy as a 
naturalist but that it was all right and if I 
became good at it he would help me if he had 
any money. 

, Then in my senior ycar in high school I en- 
listed in the Navy. That experience is 1m- 
portant. I think I would „have made а good 
officer, but I did not make a good enlisted man 
because I Was not mechanical. The main thing 
а cus] pos we didn't sce anything of 
fashioned but F d fibras; po iE. cd 
including Darwins Wars 2 iu um i 
of Species ana tie j^ T5, and I read the Origin 
РАНА escent ој Man: that made 
tific background бы m It gave me some scien- 
lecfara iain Ey what had been just a col- 
ma rio M <a „нше love for nature. It 
3, Hey markea 54 pean to see a difference in 

y between the officers and the 
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crew, the lines are very sharply drawn. I began 
to sce that it wasn't just chemistry and math but 
that there were other things that you could get 
and learn. 

“I registered as a pre-legal student and later 
changed my major to history. I didn’t know any- 
thing about taking biology. You can't take a 
course in Darwinology and I didn't know what 
these other things were. I collected birds for the 
college museum, and then in my junior year 
had a field trip with a museum party. That was 
fascinating. I was doing professionally what I 
had done by myself and became aware that 
people did it as a business and at least were 
able to eat some of the time. Then I had to find 
work and the professor of anthropology gave me 
a job which involved real research, 1 became 
more and more interested and then 1 found to 
my surprise that he had put me down as joint 
author of the reports. Once I really got into 
anthropology there was nothing more for ше. 1 
think that if any motif runs through, it’s that 
interest in history because I went from law to 
history, it’s history that I was interested in in 
high school and the major aspect of evolution. 
I had the interest of a naturalist, too, but dis- 
secting left me cold, I was never tempted to 50 
on in zoology. My three graduate years WCIC 
without doubt the most exciting of my life. 
It was a period of life opening up as more than 
work, and sports and books. We were all poor 
and working like hell." 


both sides were farmers 
with a fair education and of moderate social 
status, and I was born on à farm that had bcen 
in the family many generations. My father an 
a man of great ability, unusual intelligence, ^ d 
violent temper who made and lost at leas 5 
fortunes, In the days when I was growing ир = 
family was comfortably fixed but not wealt hy. 
I was never close to anybody as а child. I went 
to a small religious school and there I was + 
tensely unpopular.” (After some years of pes 
bullied he developed enough strength to "gn 
back and in a deliberate campaign thrashed one 
boy a day.) 

“From the time I w 


father’s business holidays and ‹ с 
although later I took summer farm jobs. In high 


school I was an omnivorous reader. The family 


subscribed to various current magazines, like 
library in town and 


Harpers, and there was a i 
I got books from it. I was very eager to learn an 

there wasn’t much chance to learn. 1 found ele- 
mentary chemistry and physics mildly interest- 
ing, I think the reason was that it was the 
livest research subject. I learned about research 
from the old Scientific American. 1 knew about 
it very carly and I knew I was interested in it, 
but the education in the schools was very poor. 


T. "My family on 


as 10 b worked in my 
summer vacations, 


“I went to college planning to be a chemical 
engineer. In school I'd never had to do any study- 
ing, the general courses were geared to a much 
lower IQ so that it never made me work and I 
had no idea how much mathematics would be- 
required. I've never been able to do math. I did 
no work my first ycar in college; out of 34 
credits I flunked 11 and was conditioned in 17. 
My father said he would give me a job but that 
was the last I could expect from him, and I 
had completely fulfilled his expectations. Of 
course this made me mad and I made up my 
mind that I would put myself through college, 
so I went back and worked my way through. 
Then I decided that if I was paying for my 
education it might as well be something that 
I was interested in and I went into biology, 
which was the only other science they gave. 
There was a period in here when I had difficulty 
making up my mind whether to go into writing 
or biology. It was not entirely youthful enthusi- 
asm because as an undergraduate I wrote well 
and I had several things published. When I 
took up biology I was thinking of the great open 
spaces, of collecting and exploring. I had one 
course in so-called anthropology and in my 
sophomore year went out on a field party, and 
a ycar later on an expedition. By my junior 
year I had made up my mind, and after gradua- 
tion I went right on." 


U. "My father was а well-to-do businessman 
and we lived in suburbs and had private music 
lessons and other advantages of that kind. I 
liked school and did very well. I began an avid 
reading career as soon as l was old enough to 
take out a library card, and my other major 
interests were drawing and music. I went to two 
poor high schools and then to a classical high 
school with extremely high standards, It was 
really а delightful school with definite emp 
on scholastic achievement and to hell with 
athletics. You were expected to do three hours 
a night homework and somctimes more, and the 
pressure and competition were hard ^at first, 
coming from a regular school. There was lots ОЁ 
intellectual snobbery. Of course there was an 
excess of bookish children so 1 was happier there 
than I would have been clsewhere. 

“There was no question about my going to 
college, it was always assumed I would go. I 
tried to get into Annapolis but was unable to 
pass the physical examination. It was a terrible 
blow, I was very depressed and upset. I know 
now I would not have liked it too well. The 
idea of the freedom the Navy seemed to offer in 
getting around the world was probably one of 
the factors in my great interest in far places and 
in ficld work. I had no vocational plans when 
1 entered college, although I had thought 
vaguely of being an author or a doctor. I started 
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concentrating on classics but toward the end of 
my freshman year I felt I had to make a change. 
I was very snotty about English because I had 
already read so much that was required and I 
-thought no professor could teach me anything at 
second hand. I had read Darwin and I had read 
a little about anthropology so I took a general 
course in anthropology and loved it. I really en- 
joyed every bit of it. My interest was almost 
immediately in the direction of the biological 
side. ОЁ course physical anthropology is the most 
precise part. I like things that have a clarity 
and a precision and I like the concrete aspects. 
I like having the materials under your hands. 
I tonk a course then in physical anthropology, 
still not thinking about doing it professionally 
but I was very deeply interested. I had had a taste 
of business experience summers and decided 
against that as a carcer. In my senior year there 
was another thing. In the usual arrangement 
you take courses and the professor comes in to 
lecture and you never see him outside and this 
is one thing, but working in a muscum where 
you are part of the apparatus of the department 
and you get a taste of what they were doing 
privately, where you see the work, this set-up 
might very well have been sufficiently entrancing 
without my quite realizing it. It's the first time 
I have thought of it. I vaguely knew that people 
could do research but that I could do it hadn't 
Occurred to me until then and it was a very 
exciting prospect. By my senior year I was well 
set although vague as to what and where, Dut 
I got a fellowship for field work and after that 
there was no question but that I was headed for 
a career. Of course there was the whole mental 
turmoil and excitement and the drive that comes 
with a great absorption, that's understood. I'm 


V. "I was conscious from the first of belonging 
to two pasts because my father's family on the 
whole represented an old American family that 
had lived in the same place for four generations 
while my mother's family were all Europeans. 
The family was one which was more self- 
engrossed than most at the time in America. 
We developed forms of living which were dif- 
ferent from those around us. I had a number 
of serious illnesses as a child and father was very 
protective. I studied with tutors until I was in 
the 8th grade. I made serious natural history 
notes and read a great deal. I had lots of oppor- 
tunity for individual experience in following 
things out just because I liked them. As I grew 
older the difference [between him and others] 
became one of superiority, but along with this 
went the feeling of superior responsibility. I 
could do things other people could not do and 
therefore I had to do them. I knew early that 
you could have a career as a biologist and that 


was my first plan. 


"I had some difficulty adjusting when I first 
went to school but in high school there was no 
awkwardness, My interests then were chiefly 
literary; I had no particular interest in labora- 
tory science but I continued to do natural his- 
tory. By this time I was writing poetry and so 
were a good many of my friends. We were a 
somewhat precocious group of literati. 

“My college career was interrupted by the war. 
I enlisted in an ambulance corps and I took a 
very bad beating. The group was a nice group 
to be with, but they were a bunch of hoodlums, 
undisciplined, and the occasion was such that 
they didn’t get any discipline. I first came into 
contact with the way young men really lived. 
But I saw hard service also. Then the unit was 
disbanded and I just came home. I came back 
very much confused and disorganized and this 
lasted for some time. I didn't know what I 
wanted to do. 

"I finally started law school and was admitted 
to the bar. I got to a state of great restlessness. 
I didn't like my work. My wife is an enterprising 
person and willing to take chances and with 
her urging I took a long vacation. We went to 
a primitive arca, and through an old acquaint- 
ance from there we met an anthropologist work- 
ing nearby and we became intensely interested 
and did some field work. Mcantime I was greatly 
encouraged by a professor of sociology and 
through his influence I became very excited about 
concepts of the science of society. So I becamc 
an anthropologist and went back to school and 
did more field work. My personal life was open- 
ing out very richly and it was wonderful," 


SuMMARY 


The average economic level of the 
anthropologists is clearly higher than 
that of the psychologists, and concern 
with the socia] status of the family or a 
firm conviction of the social superiority 
of the family is evident in all but one in- 
stance. This did not always result in the 
development of a definitely socially snob- 
bish attitude in the subjects, but there 
is good evidence that most of them did 
consider themselves Superior in one way 
or another. All but two of them went to 
private schools, either elementary or 
secondary, and this would certainly tend 
to foster these attitudes, 


Two of this group decided on their 


vocation in high school, three in the later 
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years of college, and three after graduat- 
ing [rom college. Their earlier interests 
were somewhat varied. Four mention 
outdoor and athletic interests as having 
been of importance and a factor in the 
choice of a profession involving field 
work. Two with natural history interests, 
one with an interest in science generally, 
and three with interest in the classics 
could continue to find these interests in 
their profession, as could those whose 
earliest professional interests were soci- 
ology and law. Six of this group at one 
time or another had a special interest in 
literature and writing. 

Reading interests are varied. Most of 
them did excellently in school, or at least 
did so in those subjects in which they 
were interested, and characteristically 
put little effort into the others. They 
have, however, a general dislike for math- 
ematics. 

Health during childhood and adoles- 
cence was apparently good for only three 
of them. Another had good health until 
an attack of rheumatic fever during 
with some sequelae, 


secondary school, 
fered in his field 


which have not inter 
work. There are five who apparently had 
constitutional difficulties. Three were 
underweight or undersized, and in addi- 
tion one of these had a number of al- 
lergies and the other had a number of 
serious illnesses, sufficient to have af- 
fected his early schooling. One was over- 
sizéd ("I don't know whether it was 
pituitary or overéating, because eating 
was about the only satisfaction I had"). 
Another was always the tallest in his age 
group which sometime gave rise to awk- 
ward situations. Another said, "My 
mother or at least I, had the idea that I 
was always a sickly child and I was 
always having to go to bed but there was 
nothing really wrong with me." 

As in the case of the psychologists, the 


importance of the discovery of the pos- 
sibility of doing research as a factor in 
choice of vocation is clear. 


COMPARISON WITH OTHER SCIENTISTS 


Although there is not much difference 
in the general socioeconomic background 
of the different groups of scientists (ex- 
cept for the subgroup of theoretical 
physicists, 84% of whose fathers were 
professional men, as contrasted with 
about 50% in each of the other groups), 
there does seem to be a difference in 
their social attitudes. Among the biolo- 
gists and physicists I encountered no 
direct expression of feelings of personal 
superiority, and there were very few by 
inference. One of the physicists did say 
that the family considered themselves 
extra privileged in spite of their extreme 
poverty; there are a few others "who 
probably had some vague feelings of 
family superiority on one, basis or an- 
other, and there are some who were con- 
scious of their intellectual superiority, 
but they seem not to have translated 
this into social terms. It is, of course, 
not certain whether this is because these 
groups don't think in such terms, and 
hence it would not occur to them to 
mention it, or because they actually do 
not have such attitudes. I think it is pri- 
marily the latter, although the former 
may play some part in it—it is an aspect 
of their rather general indifference to 
or avoidance of personal interaction. But 
among the social scientists, in at least 
half of the psychologists and in most of 
the anthropologists, a feeling of social 
superiority has definitely played a role 
in their development. In some instances 
this feeling is a product of the family's 
or particularly the mother's strivings (or 
a paternal grandmother's). Further data 
on this point will appear in the next 


section. 4 
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interests (the 
In the matter of early ( 


term refers to spontaneous activities) 
this group differs markedly from the 
' physical scientists, almost all of whom 
displayed early interest in mathematics, 
chemistry, physics, or gadgeteering, and 
very few of whom were ever interested 
in literature or the humanities. Two of 
the psychologists and one anthropologist 
began in chemistry but quickly shifted. 
Literature and the classics, and less fre- 
quently social welfare interests, were 
common among both anthropologists 
and psychologists, as were some natural 
history interests, particularly among the 
anthropologists.? The biologists included 
men whose early interests had been in 
natural history, in literature, and in 
chemistry or physics, although the latter 
interest seems to have been aroused 
largely because these were the only sci- 
ences available in high school. In the 
histories of the social scientists and of 
the biologists the importance of the dis- 
covery of the possibility of doing re- 
search is highlighted, and this was often 
the factor that gave the final determina- 
tion to their choice of vocation, or that 
fixed them in it once it was chosen. This 
particular aspect did not appear among 
the physical scientists, but this may well 
be because the difference between 
gadgeteering and experimental work is 
really a matter of degree and emphasis; 
the possibility of doing things yourself 
is obvious, whereas in the other fields 
it is not. It would seem that this may 
be an indictment of the pedagogical 
techniques in general use. 
For the total group of scientists the 
median point of decision on a vocation 
is in the later undergraduate years, but 


° Baas’ study of interest patterns of psychol- 
ogists on the Kuder showed that all psychol- 
ogists groups had high scores on the literary as 
well as the scientific scale (2). 


it can be as early as high school and as 
late as postgraduate years. It is later for 
the social scientists and particularly for 
the psychologists. Psychology is en- 
countered late in school, and lacks the 
popularization given King Tut and 
other archeological stories, and the ad- 
venture aura. But very few in the total 
group did any long range vocational 
planning. 

Among the biologists, 5 lost father or 
mother before the age of 10, and the 
parents of two others were divorced 
(when the subjects were g and 16). 
Among the physicists, 5 lost a parent by 
death (at ages 5, 6, 9, 15, and 17) and the 
parents of one were divorced. There was 
only one divorce among the parents of 
the social scientists (and they remarried), 
but the mother of one anthropologist 
died at his birth and 4 psychologists lost 
their fathers by death (at 8, 12, 14, and 
17) and one also his inother at 17. In the 
case of the biologists and physicists where 
the losses occurred very early, it seemed 
possibly to be a factor in the acceptance 
of isolation by the subjects, but among 
the psychologists and at least one of the 
physicists whose losses were later, the 
effect seems to have been more one of 
increasing the problems of adolescent re- 
action to authority, and this effect seems 
to have been greater in the case of the 
psychologists who have been more con- 
cerned with personal relations from the 
start. 

A special factor, occurring generally 
only in the theoretical physicists, was the 
apparent effect of severe childhood ill- 
nesses which contributed t 
lation. In all of the grou 


ps there are a 
number who had ‘developmental prob- 
lems related to coi 


е nstitution—abnormali- 
ties of size or general weakness. Unfortu- 
nately I have been unable to find com- 


parative figures for the general popula- 
tion. 
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V. PSYCHOSOCIAL DEVELOPMENT 


In this chapter an attempt will be 
made to summarize for each of these sub- 
jects something about the family climate 
and discipline, and their relations to 
their parents, as well as their general 
social development. There is a good deal 
of information for most of the subjects. 
Each paragraph refers to a different sub- 
ject; the paragraphs have been arranged 
in groups to illustrate special situations. 


One subject lived away from home during 
much of his schooling and was off on his own 
when he was 18. His parents seem to have been 
thoughtful and helpful but there is no feeling 
of closeness, He grew up very much to himself 
and was early discouraged in athletics because 
he could not compete with his older brother who 
“dominated the scene.” 

(A number of the families were self-isolated. 
These include the next 5. In the fourth and fifth 
the isolation resulted from the mothers" attitudes 
of superiority.) 

In one family relations with the other rela- 
tives, as well as with the immediate family, were 
very close, "I never saw my father and mother 
quarrel, It was a completely false family picture 
of idyllic bliss. I think the family were com- 
pletely protective and it's always puzzled me as to 
why. Mother was very close. I always thought 
father was tremendously fond of his family but 
completely unaware of them. He definitely domi- 
nated the family. He would read at the table. 
They had no social life of their own. The 
family was essentially socially self-ostracized.” 

Another family pattern was “kind of incred- 
ible. We were a family that kept completely to 
itself. They were very adept at thinking up 
things for us to do. They seemed so good that 
it was very hard for the children to rebel. The 
notion of not coming directly home from school 
would never have occurred to any of us.” 

The family of another were aiso self-isolating, 
in part because of “living ín a country place 
much of the year, and in part because of the 
personalities of the parents. "Mother was 11- 
tensely sensitive and extremely fastidious. My 
father was intensely protective of his family. His 
idea was to save them all trouble, to keep them 
all from harm, to keep them secure from the 
world and to provide them with material com- 
forts. The only conflicts I had with my father 
Were over this. As I got into my teens my form 
Of reaction was to become uncomfortable at the 
overprotection. I can only remember a few in- 
stances where there was any open conflict," But 


he enlisted without telling his family until after- 
wards. 

One reports, "I was never punished by my 
father but was always in fear of him. A threat 
of punishment was always held over me, Mother 
used a fire shovel on me. I had a considerable 
mother attachment and great antagonism to 
Father. He never gave me any explanation of 
anything. He was completely authoritarian. I 
took it as a matter of course until I went away 
from home." 

Another says "Mother carried embittered feel- 
ings about how people had looked down Upon 
her because of the poverty of her childhood. Ske 
looked on her marriage as a vindication, She 
was a very strong-minded woman and was domi- 
nant in the family. Father is quite a passive per- 
son. 1 was always in conflict with her but there 
was a great attachment.” 

(Those whose fathers dicd when they were 
quite young are grouped below.) 

Discipline for one was “liberal but with fairly 
rigid standards, but coercion was subtle. We were 
all good children, we never had a hand laid on 
us. We were indulged, we never did any chores. 
Mother kept us dependent on her in some’ ways 
and she could get us to do what she wanted us 
to. We developed a pretty strong sense of moral 
oughtness.” 

After the death of the father another family 
moved about a good deal because the mother 
had never established any roots. The early 
period had been very different, although the 
father was away à good deal. "You have the im- 
pression of this strong dominant father coming 
home and everything getting organized and there 
would be dinners and so on and then he would 
leave and things would quict down.” He went 
through a difficult adolescence with generalized 
rebelliousness, which got him into trouble at 
school. “It probably should have been more 
directed against Mother. It would have been 
more relieving but it could not be because she 
is a sort of unstructured person. ‘The death of my 
father was crucial because it came when I was 
working out authority relations and I had no 
take over as a surrogate." 

h of his parents another says 
er to his mother, although a 
Jong illness kept her very restricted. "Mother was 
very popular and sweet-spirited. Father was quite 
taciturn and strict in a sense and kind of a 
compulsory, demanding person. He was strict in 
the sense that I would get hell for not taking 
bicycle; I never felt I was picked 


one to 
Before the deat 


he was much clos 


care of my ; i 
upon. I respected him. His weaknesses are my 
weaknesses. I don't know what would have hap- 


ened if he had not died at that time. I remem- 
ber taking his reprimands more seriously when 
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I was younger. When I got to high school, we 
regarded each other as*individuals. ; s 

One subject spent a good deal of time at his 
father’s place of business until his death. “I think 
1 took his death fairly naturally, although I was 
upset of course. And it meant Mother had to 
step right into the business and I was alone a 
lot and had to shift for myself. We hadn't been 
close but I had spent so much time in his busi- 
ness and we did a good many things together. 
Mother and father had violent disagreements 
and I was bothered that my father was a rigid 
person and I must have been beginning to rebel 
against that set way of doing things. Of course 
then“ mother and I were very close for many 
years. But she let me go off to school, she never 
restricted me, she never seemed to be jealous of 
the things I did." Since he did a very good job 
of shifting for himself, and was very popular in 
his age group, the net result seems to have been 
that he avoided a serious conflict in adolescence. 

(In the next few, there were no overt prob- 
lems, Note that two make the point that their 
being away from home eased the situation.) 

One says that his father had a very mild tem- 
perament, and he does not recall ever seeing him 
angry or being particularly disturbed over him 
or апу of his sibs. “We had a great deal of 
freedom. We used our own judgment but we 
knew what the ideals were and what kind of 
things they would want us to do and didn't 
want, but they never told us outright. Looking 
back on it, it's kind of a mystery to me. We 
were never overtly praised but there was a subtle 
awareness on our part that our parents were 
appreciative. There was perhaps a tendency to 
play down success a little bit to prevent becom- 
ing cocky or too self-satisfied. I don't think I 
ever became rebellious; I suspect the small local 
environment was restrictive as much as the 
family.” 

The family life of one subject was apparently 
relatively placid. His mother was a gifted person 
who sang and composed quite spontaneously and 
was very social and warm. About the only open 
pressure put on the children was an attempt to 
make them practice two hours a day but this was 
given up, largely apparently because of the fight 
put up by an older brother, “My father was a 
man who values independence and self-reliance 
and he is anxious to see his sons have it^ T6 
this end he gave the son a good deal of support, 
both personal and financial, and there is no 
evidence of any serious problems arising. Their 
present relations seem closer than any others in 
this group. 

Another reported differences in parental inter- 
ests. "He was a very austere and intellectual 
person and she was a warm, affectionate one. I 
suspect there was some unhappiness there." I 
have no record of any particular difficulties be- 


` tween him and his father, who certainly gave 


him considerable vocational encouragement, but 
it may be that his early enlistment served to 
avoid this. "I was very innocent and protected 
when I went in, I was just 18. At first I was 
kicked around. I would write in a diary and read 
books and everybody thought that was very 
funny. At first it bothered me the way they car- 
ried on about it, but after I took up boxing and 
made а place for myself they left me alone. I 
realize now I had been looked after too much, 
that there has been this pattern of extended 
protection not only because I was an only child 
but Mother had her own ideas and she was 
anxious to bring me up in the right way. Father, 
I realize now, was pretty much under my 
mother's thumb. It's undoubtedly true I had a 
very close attachment to her and revolted, but 
it didn't come to any actual crisis, there was a 
general withdrawal. I was away for so long." 

"Dad let Mother be the boss in spiritual and 
moral matters but he was a titanic person in 
his own way. There was a division of labor that 
seemed authentic and all of us children felt that 
our parents were adequate. There was no re- 
jection and unstructuredness about it. There 
was a time when I hated my father, at least I 
hated his sort of crudeness, I had quite a rebel- 
lion thinking he was a hard man and not under- 
standing. I think I had a normal amount of 
adolescent separateness and rejection. But I was 
away from home and I didn't have the friction 
and I was making my own way." 

(In the rest a Variety of problems appear, 
some of them of great severity.) 

"I didn't see a great deal of my father, I 
guess I took Mother's side. I liked him when 
he was nice to me. I was always a little afraid 
and upset by him. I recognize now it wasn't so 
much by him but the situation involving mother. 
Later on it looked as though my aunt and 
father Were battling to see who would be head 
of the family. I'm afraid I adopted a retreating 
attitude." 

“I think family discipline was Very strict as I 
look back on it. I think father w: 


— 
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this, "Mother was pretty much under my father's? 
thumb. I was generally fairly antagonistic to her, 
she was always trying to stop me from trying to 
do things. There was always a lot of argument 
about drinking. Mother didn't approve but father 
invited us to drink with him in the cellar." 
"In my opinion a grcat deal of the pattern of 
my life is to be understood as a reaction forma- 
tion against my father." The family situation was 
socially and personally a complicated one, and 
this subject is probably correct in his interpreta- 
tion. The forms of his revolt were also compli- 
cated, but before he went to college there was 
open enough friction between him and his father 
that a family friend interfered. 
For another subject relations with his father 
were of considerable importance. “I had great 
respect for him. I thought he was onc of the 
smartest and most successful people I had ever 
known, I also had very little affection I can recog- 
nize, He instilled in me the feeling that I was 
bad, so I grew up with the impression that I 
was the sort of person people did not like to 
have around, and if I walked down the street and 
one of my companions was across the street and 
didn't happen to see me and didn't speak to ше, 
I just took it as further evidence of the fact that 
people didn't like me. Mother never gave in to 
me but at the same time she was much gentler 
and тоге understanding, and even if she didn't 
understand:she would go along with me." 
“Father seemed to me to typify a rather clear 
culture pattern that existed through the Middle 
West, the pattern of the good moral family, hard- 
working and making their own мау. He is a tense 
man, rather stern, alfectionate, but terribly 
pressed with ambition. He was very punitive 
about aggressive behavior and very rigid mia 
sex and probably a very anxious person an | in- 
secure in his social relations. My mother is a 
very neurotic woman, hypochondriacal and hys- 
terical, There was nothing stern about her, she 
gave in to us. Her methods of discipline were 
via the channel of idealizing and 1 think my 
father used that, too. ‘You don't love me' sort 
of thing. They had а device for putting serious 
arguments about things in a semi-joking Way. 
I don't recall seeing any direct anger between 
them ever, and I.think ‘shat has played ап 
important role in my development. Then шу 
brother got all the attention and ] had a E 
time but 1 guess I gave him a rougher ойе Т. 
revolted violently in adolescence but as 2 rebe 
lion it wasn’t conscious at ‘all. I never phrased 
it as that." : 
Another had a history of serious family prob- 
lems from the start. His maternal grandmother 
lived with them and set herself to make trouble 


between the parents and particularly between 
him and his father. “My father was exceedingly 
hostile where I was concerned and exceedingly 


unpredictable. I could never tell, when he came 
into the room, whether,be was going to be nice 
to me or knock me down, My mother was very 
intelligent but sweet and negative, and never 


interfered on my behalf as far as I knew as 2. 
child. She simply stood aside, and of course 
while I was fond of her I had little respect for 
her. So the situation was I had a feeling from 
a very early age that I had to be completely de- 
pendent on myself, which resulted in a diminu- 


tion of emotional affect. I was never close to 
anybody as a child. The thing that saved me 
from more serious psychological involvement was 
that I hated my father overtly." 

It is clear that patterns involving over- 
protection and firm, if not overt, control 
are very common in the group. They 
are commoner among psychologists than 
among anthropologists among whom 
there was more overprotection and more 
open hostility. Over half of this group 
reacted with more rebelliousness than is 
generally usual, and of these a number 
are still angry or rejecting or disrespect- 
ful of one or both parente. 


COMPARISON WITH OTHER SCIENTISTS 


The data on intrafamily relations are 
more complete than for the other groups, 
partly because of the fact that these 
groups are professionally more aware of 
the possible significance of such relations 
and are generally freer in such discus- 
sions. But there is additional, if inferen- 
tial, evidence from the TAT protocols, 
and I think there is no doubt that the 
groups do differ in these respects. Both 
the physicists and the biologists early 
developed ways of life which involved 
very much less of personal interaction, 
and neither group shows anything like 
the extent of rebelliousness and family 
difficulty that the psychologists and an- 
thropologists show. 

There are also many more in the other 
groups who were isolates as children, or 
who had only one or two close friends, 
and the age of beginning heterosexual 
interests is very different. Among the 
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biologists and physicists it is rare for 
there to have been any extensive dating 
in high school or early college. Half of 
the social scientists began dating in high 
school and dated happily and extensively 
from then on. Only four of them did 
very little or no dating until they were 
through college. Two of the psychologists 
apparently never dated any girl but the 
one each married (rather late in life), 
and have never had much social life since. 
These are very atypical for the group. 
Although a number of the social scien- 
tists, particularly those from self-en- 


grossed homes, speak of being shy for a 
time, shyness was rarely the serious prob- 
lem that it was with many of the biolo- 
gists and physicists. 

In the earlier monographs some space 
was devoted to consideration of present 
recreational interests. Inquiry was made 
about these in the social scientist group 
also, but as they differ from the others 
only in their generally greater interest 
in social life, which is a continuation 
of the patterns reported above, further 
details are not given. 


VI. RELIGION 


There are two Jewish families in the 
social scientist group, one devout and the 
other non-practicing. The others are all 
Protestant families, with most of the 
major churches and several of the smaller 
groups represented. The parents usually 
attended church, but frequently for social 
reasons. Only two of the subjects ever go 
to church now and one does not do so 
for religious reasons. 

About half of the parents of psycholo- 
gists were personally uninterested in re- 
ligious matters (as demonstrated in 
church attendance), but only two fami- 
lies made a point of not attending 
church. Nevertheless it was customary to 
send the children to Sunday School and 
all of the Protestant children did go for 
at least a time, even the son of free- 
thinkers. Seven of the subjects stopped 
going fairly early, and while two en- 
countered some family opposition in 
withdrawing there was no personal crisis 
or conflict over religion. Several quota- 
tions are illustrative. 

"Religion was one thing we were saved. Mother 
went to church when she was asked to sing and 
usually went once more for every time she was 
asked. Father would go occasionally with her 
because it was the proper thing to do. And I 


went to Sunday School and had the best necking 
of my life, but I don't think I've ever been in 
a church since.” 

“Both parents were church members but Dad 
never went. Mother was an Episcopalian and 
still goes sporadically. I was encouraged but not 
forced to go to Sunday School and I went fairly 
regularly. At 10 I shifted on the basis of the 
basketball court. I never joined a church and I 
never wanted to. After contact with a psychology 
professor and reading This Believing World 
which I got hold of somehow, I felt this isn't 
for me. Religion has never been a source of 
conflict for me in any way.” 


Five others were quite active in various 
ways, in young peoples’ societies, in the 
YMCA, in teaching Sunday School, and 
continued their interest through college 


or beyond. Three of these were 


Á profes- 
sionally 


y interested, one actually serving 
as a missionary for some time and two 
studying religious education. For ex- 
ample: G 


“There was very much c 
parents were very reli 
group where the reli 


hurch influence, My 
gious and bclonged to a 
E Bion is quite emotional. I 
couldn't understand what was going on and 
E it, I was bewildered and 
quired —— itened. Charch attendance was re- 
iti Gur famil naday was very strictly observed 
ices and Suid t college I attended church serv- 
Christian Ena ау School and was a leader in 
по serio “cavor for a year or so. But I had 

us crisis. I had never taken the funda- 


| 
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mentalist point of view, I had always questioned 
it and tried to analyze religion as such.” 

One subject went through an intense religious 
phase in the carly teens of a rather extreme sort. 
This was not closely connected with any or- 
ganized church activities but a very personal 
matter, “I wrote a Bible and then carefully 
folded it up and hid it, because I was very 
much afraid that my brother would find it. I 
had several miracles happen to me which I 
can't explain even now. I wrote them all out in 
Biblical prose. I certainly had some kind of 
sense of history and destiny. I suddenly threw 
it all over but there was no struggle." 

The one psychologist who now attends church 
regularly, for religious reasons, states, "I find 
more wisdom concerning mind, values, conduct, 
and therapy in Christian doctrine than I do in 
our beloved but still puerile science of psy- 


chology." 

Among the anthropologists the picture 
is similar. One of them who came from 
a Jewish family had a little religious 
schooling, but it was not important to 
his parents or to him. One was the son 
of parents who had a family tradition 
of agnosticism on both sides, and religion 
never was a concern to him. The other 
six were all sent to Sunday School, al- 
though the parents of two were per- 
sonally uninterested. Four of these soon 
dropped out, usually because of boredom, 
but the other two retained interest for 


VII. THE VERBAL-SPATI 


This test (VSM) was compiled for the 
study by the Educational Testing Service. 
The verbal test contains 79 items in two 
sections, in each the task being the selec- 
tion of antonyms. Time limit was 15 
minutes for the two sections. The spatial 
test comprised 24 items, with a time 
limit of go minutes. The task was to 
select from four stimuli, the two views of 
the same figure. The mathematical test 
comprised 39 items, of mathematical 
reasoning. Time limit was 30 minutes. 
Examples. are given in the earlier publi- 
cations (20, 23). 


some time, but have no church affiliations 
now. te 


COMPARISON WITH OTHER SCIENTISTS , 


Of the 64 scientists studied altogether, 
whose religious backgrounds were not 
known when they were selected, none 
came from Catholic families. Five came 
from Jewish homes, and all of the rest 
had Protestant backgrounds. These in- 
clude two Mormons and two Quakers. 

Among all of them the picture , is 
much the same. Most went to Sunday 
School; very few now have any church 
connections. Two biologists are very ac- 
tive in church work; another contributes 
to a church but does not attend. Among 
the physical scientists none is personally 
active in any church, although there are 
five who have maintained some church 
connections, usually to please their wives. 
Among the social scientists, one is still 
personally interested in church, one goes 
ocassionally, but not for religious reasons, 
and one pays dues but never attends. A 
few of them are militantly agnostic, but 
for the most part they are just not inter- 


ested. 


AL-MATHEMATICAL TEST 


Results are given in terms of sigma 
scores, in Table 6. The scores for the psy- 
chologists are based on the distribution 
of psychologists, for the anthropologists 
on the distribution of anthropologists. 
Two of the anthropologists declined to 
attempt the spatial and mathematical 
sections. The difference in means be- 
tween psychologists and anthropologists 
is not significant for the verbal test, but t 
for the difference between means for the 
spatial test is 6.88 and p < .01; for the 
mathematical test, t is 6.68 and p < 01- 

All but one of the experimental psy” 
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biologists and physicists it is rare for 
there to have been апу extensive dating 
in high school or early college. Half of 
rhe social scientists began dating in high 
school and dated happily and extensively 
from then on. Only four of them did 
very little or no dating until they were 
through college. Two of the psychologists 
apparently never dated any girl but the 
one each married (rather late in life), 
and have never had much social life since. 
These are very atypical for the group. 
Although a number of the social scien- 
tists, particularly those from self-en- 


grossed homes, speak of being shy for a 
time, shyness was rarely the serious prob- 
lem that it was with many of the biolo- 
gists and physicists. 

In the earlier monographs some space 
was devoted to consideration of present 
recreational interests. Inquiry was made 
about these in the social scientist group 
also, but as they differ from the others 
only in their generally greater interest 
in social life, which is a continuation 
of the patterns reported above, further 
details are not given. 


VI. RELIGION 


There are two Jewish families in the 
social scientist group, one devout and the 
other non-practicing. The others are all 
Protestant families, with most of the 
major churches and several of the smaller 
groups represented. The parents usually 
attended church, but frequently for social 
reasons. Only two of the subjects ever go 
to church now and one does not do so 
for religious reasons. 

About half of the parents of psycholo- 
gists were personally uninterested in re- 
ligious matters (as demonstrated in 
church attendance), but only two fami- 
lies made a point of not attending 
church. Nevertheless it was customary to 
send the children to Sunday School and 
all of the Protestant children did go for 
at least a time, even the son of free- 
thinkers. Seven of the subjects stopped 
going fairly early, and while two en- 
countered some family opposition in 
withdrawing there was no personal crisis 


or conflict over religion. Several quota- 


tions are illustrative. 

ion was one thing we were saved. Mother 
she was asked to sing and 
re for every time she was 


go occasionally with her 
And I 


“Relig 
went to church when 
y went once mo 
Father would 

it was the proper thing to do. 


usuall 
asked. 
because 


went to Sunday School and had the best necking 
of my life, but I don't think I've ever been in 
a church since.” 

“Both parents were church members but Dad 
never went. Mother was an Episcopalian and 
still goes sporadically. I was encouraged but not 
forced to go to Sunday School and I went fairly 
regularly. At 10 I shifted on the basis of the 
basketball court. I never joined a church and I 
never wanted to. After contact with a psychology 
professor and rcading This Believing World 
which I got hold of somehow, I felt this isn't 
for me. Religion has never been а source of 
conflict for me in any way." 


Five others were quite active in various 
ways, in young peoples' societies, in the 
ҮМСА, in teaching Sunday School, and 
continued their interest through college 
or beyond. Three of these were profes- 
sionally interested, one actually serving 
as a missionary for some time and two 
studying religious education. For ех- 


ample: * Ы 

“There was very much church influence. Му 
parents were very religious and belonged to a 
group where the religion is quite emotional. I 
couldn't understand what was going on and 
couldn't appreciate it, I was bewildered and 
sometimes frightened. Church attendance was re- 
quired and Sunday was very strictly observed 
in our family. At college I attended church serv- 
ices and Sunday School and was а leader in 
Christian Endeavor for a year or so. But I had 
no serious crisis, I had never taken the funda- 
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mentalist point of view, I had always questioned: 


it and tried to analyze religion as such." 

One subject went through an intense religious 
phase in the early teens of a rather extreme sort. 
This was not closely connected with any or- 
ganized church activities but a very personal 
matter. "I wrote a Bible and then carefully 
folded it up and hid it, because I was very 
much afraid that my brother would find it. I 
had several miracles happen to me which I 
can't explain even now. I wrote them all out in 
Biblical prose. I certainly had some kind of 
sense of history and destiny. I suddenly threw 
it all over but there was no struggle." 

The one psychologist who now attends church 
regularly, for religious reasons, states, "I find 
more wisdom concerning mind, values, conduct, 
and therapy in Christian doctrine than I do in 
our beloved but still puerile science of psy- 
chology.” 

Among the anthropologists the picture 
is similar. One of them who came from 
a Jewish family had a little religious 
schooling, but it was not important to 
his parents or to him. One was the son 
of parents who had a family tradition 
of agnosticism on both sides, and religion 
never was a concern to him. The other 
all sent to Sunday School, al- 
of two were per- 


six were 
though the parents 
sonally uninterested. Four of these soon 
dropped out, usually because of boredom, 
but the other two retained interest for 


vil. THE VERBAL-SPATIA 


This test (VSM) was compiled for the 
study by the Educational Testing Service. 
The verbal test contains 79 items in two 
sections, in each the task being the selec- 
tion of antonyms. Time limit was 15 
minutes for the two sections. The spatial 
test comprised 24 items, with a time 
limit of го minutes. The task was to 
select from four stimuli, the two views of 
ure. The mathematical test 
of mathematical 


as go minutes. 
e earlier publi- 


the same fig 
comprised 39 items, 
reasoning. Time limit w 
Examples. are given in th 
cations (20, 23). 


some time, but have no church affiliations 
now. e 


COMPARISON WITH OTHER SCIENTISTS 


OF the 64 scientists studied altogether, 
whose religious backgrounds were not 
known when they were selected, none 
came from Catholic families. Five came 
from Jewish homes, and all of the rest 
had Protestant backgrounds. These in- 
clude two Mormons and two Quakers. 

Among all of them the picture, is 
much the same. Most went to Sunday 
School; very few now have any church 
connections. Two biologists are very ac- 
tive in church work; another contributes 
to a church but does not attend. Among 
the physical scientists none is personally 
active in any church, although there are 
five who have maintained some church 
connections, usually to please their wives. 
Among the social scientists, one is still 
personally interested in church, one goes 
ocassionally, but not for religious reasons, 
and one pays dues but never attends. A 
few of them are militantly agnostic, but 
for the most part they are just not inter- 
ested. 


L-MATHEMATICAL TEST 


Results are given in terms of sigma 
scores, in Table 6. The scores for the psy- 
chologists are based on the distribution 
of psychologists, for the anthropologists 
on the distribution of anthropologists. 
Two of the anthropologists declined to 
attempt the spatial and mathematical 
sections. The difference in means be- 
tween psychologists and anthropologists 
is not significant for the verbal test, but t 
for the difference between means for the 
spatial test is 6.88 and p < .01; for the 
mathematical test, t is 6.68 and p < .o1. 

АП but one of the experimental psy- 
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TABLE 6 
Tre VEnBAL-SPATIAL-MATHEMATICAL TEST SIGMA SCORES 
Psychologists Sub Anthropologists 
ч ject ubject ت‎ 
Ses v 5 M v s M 
Ps 1 To.32 —0.55 +1.10 Ant +0.57 —0.04 —0.67 
Ps 2 —0.21 =0.55 +0.80 An 2 +0.77 +0.84 —0.06 
Ps 3 +0.17 —o.78 +1.25 An 3 +1.22 —1.1$ -+1.15 
Ps. @ +о.24 To.41 —0.$3 An 4 +0.26 —0.49 Ф+о.85 
Ps 5 —1.83 —0.07 . —o.9o An 5 —0.14 —0.71 —1.58 
Ps 6 +0.39 —1.26 —0.90 An 6 +о.55 Б +о. 24 
Ps 7 +0.14 +1.36 —0.08 An 7 —2.03 
Ps 8 — 2.05 —0.07 —0.68 An 8 —0.12 ө 
Ps, 9 +о.54 +о.89 +1.54 
Ps 10 +1.13 +1.84 +1.69 
*Ps xr 30.17 +0.65 —1.12 
Ps 12 +о.32 —1.02 —0.53 
Ps 13 +0.84 —1.50 —0.90 
. Ps 14 +o.61 +0.65 70.53 
Mean 57.7t3.6 istra 15.6+1.8 61.1t3.2 8.21.8 g.2t1.4 
SD I3.552.5  4.2t0.8 6.8+1.3 8.9t2.2 4.51.3 3.30.9 


chologists has a higher sigma score for 
either spatial or mathematical than for 
verbal. Two of the others have their high- 
est scores on the spatial test and two on 
the verbal, the difference in one instance 
being very slight. No tendencies are evi- 
dent among the anthropologists. 


TABLE 7 


COMPARISON WITH OTHER SCIENTISTS ON THE 
VERBAL-SPATIAL-MATHEMATICAL TEST 


iologi: ici Social 
Tet pey Cup sat 
Mica range 28-73 8-7 23-73 
Mean 56.6+2.8 57.3¢4.1 50.044.2 
PN ri, d or iu Р d Ege 
PS rir range 160827, 4 эк .5* 
* N =20 


The intercorrelations for the social 
scientists on this test are: verbal-spatial, 
+.18; verbal-mathematical +.27; spatial- 
mathematical +.36. None is significant. 


Comparison WITH OTHER SCIENTISTS 


Table 7 presents the material for com- 
parison with the other groups studied. 


The mathematical test was not difficult 
enough for the physicists. Differences be- 
tween the means of the different groups 
are small and not significant. It should 
be noted that there is a large difference 
between the subgroups of physicists on 
the verbal test, the experimentalists 
averaging 46.6 and the theorists 64.2. 
On the spatial test, their averages are 
11.7 and 13.8 respectively. If comparison 
is made by analysis of variance for five 
groups, experimental physicists, theoreti- 
cal physicists, biologists, psychologists, 
anthropologists, F approaches the 5% 
level, even in these small groups. 

Intercorrelations for the total group 
are given in Table 8. Correlation with 
age is significant only for the spatial test, 
with a p < .01. Of test intercorrelations, 
only the verbal-spatial reaches this level. 
It is clear from descriptions by the sub- 
jects that the spatial test can be done in 
various ways, and in part by verbal 
reasoning. The total distribution for the 
verbal test is strongly positively skewed; 
the spatial test distribution is platykurtic 
and the mathematical is bimodal. 
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TABLE 8 


ONS, AND CORRELATIONS 
OTAL GROUP 


IxTER-TESsT CORREL 
WITH AGE 


Variable Age Verbal Spatial 
Verbal 
^ —.1ї 
Spatial a 
r —.40 +.33 
A. 57 57 
Mathematical 
r +.00 +.14 +.21 
y 39 39 39 


Comparison witH GRADUATE STUDENTS 


Through the courtesy of Dr. Irving 
Lorge of the Institute of Psychological 
Research at Teachers College, Columbia 
University, the VSM was given to all can- 
didates for doctoral degrees in either 
philosophy or education in February, 
1951. At the same time a number of 
other tests were administered to these 
174 students. These data are presented in 
Table 9. They throw light on the nature 
of the test used in this study and make it 
possible to transmute raw scores on the 
VSM to scores on the Scholastic Aptitude 
"Test. The two sections of the verbal test 
were handled separately in the correla- 


' tions, but were combined in computing 


equivalents on the ‘Scholastic Aptitude 
Test. 

From the correlation matrix it would’ 
seem reasonably clear that the verba] test 
used here is a measure of the same func- 
tion tested by Lorge's total verbal meas- 
ure. Both the spatial and mathematical 
tests seem largely independent of the 
verbal test and of each other, the mathe- 
matical less so. : 

Transformation of scores on the VSM 
to Scholastic Aptitude Test scores is 
given in Table 10. The SAT equivalents 
of various percentile scores are given for 
each subtest. The normal mean and 
standard deviations for this test for ap- 
plicants to college as undergraduates are 
500 and 100. For doctoral candidates at 
Teachers College these figures are 570 
and 130. These figures are not available 
for any other school. VSM equivalents 
for this average SAT score are 32 on the 
verbal test, 11 on the spatial test, and 8 
on the mathematical. Five of the scien- 
tists are below the mean on the verbal, 
29 on the spatial (but it must be remem- 
bered that this test correlates —.40 with 


TABLE 9 
CORRELATIONS ОЕ VSM WITH OTHER TESTS 
(N=174) 
= Г Verbal Mathe- 3 à 
E К matical Spatial Mean SD 
I п Ш 
mae i .369 510.8 140.6 
1 8 2.716 . 621 204 3 
СИИ чи 3 ee a 
Eng. Place Voc." -823 -683 JT ^ MED S e 
Eng. Place А ee 1546 .322 .409 504.0 7-6 
Total Verbal 706 бк 308 о Шоу. шу 
al Verba .287 ‚26 4 . 

rur ШШ Mu +: 
English Usage 662 +506 t kn ded 157.6 
Reading Comprehension -540 -399 1256 .276 534.5 140.4 
Reading Speed +423 -331 obo .209 22.0 11.5 
VSM, Verbal I -99 Gon 1211 9.4 6.4 
VSM, Verbal П. .378 8.0 БЖ 
VSM, Mathematical 10.7 6.6 
VSM, Spatial 
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TABLE то 
Scuotastic APTITUDE TEST EQUIVALENTS FOR VSM Raw Scores 
í SAT А SAT ВАТ 
Percentile MI Equivalent Spatial Equivalent Math. Equivalent 
| 
75 802 | 22 784 27 1042 
15 67 833 | 1$ 651 22 918 
p бт 788 ıo 556 13 604 
25 52 722 1 499 | 10 619 
o | 8 395 3 423 | 4 470 


age) and з on the mathematical. 

Ii is clear that the average ability of 
the scientists is very great. This is not 
surprising. On the other hand, it is 
surprising, and a matter of very consider- 


able importance, that there are among 
the scientists a number who are not facile 
at the types of tasks presented by the 
VSM, but who have been able to make 
contributions of great value to society. 


VIII. THE THEMATIC APPERCEPTION TEST 


This test, devised by Murray and his 
associates (12), is a technique for per- 
sonality analysis. It consists of a set of 
pictures, the task of the subject being 
to tell a story about each picture, in- 
cluding the events leading up to the mo- 
ment pictured, what is going on, what 
the characters are thinking and feeling, 
and what is going to happen in the fu- 
ture. Only 9 of the usual 20 cards in the 
series were used in this research. They 
are cards 1, 2, 4, 6, 7, 10, 18, 15, and 11, 
presented in that order, from the male 
series of 1943. The TAT was always 
given after the Rorschach. 

These social scientists have little 
knowledge of the TAT and there is no 
one among them who is expert in its 
scoring and interpretation. One of the 
psychologists and one of the anthropolo- 
gists do have a considerable acquaintance 
with TAT theory, and the anthropolo- 
gist has given, but not interpreted, the 
test. Seven of the psychologists and one 
anthropologist have те 
or heard discussions 
technical know 


ad about the test 
of it, but have no 
ledge, and the others 


know nothing about the test, although 
a few have seen the cards around. 
The TAT is difficult to handle as a 


research instrument, since the scoring is’ 


not well codified, but it supplements the 
interview material elegantly for indi- 
vidual analysis. As in previous studies 
(16, 22), I have again followed Wyatt. 
The basic data are presented in Tables 
11, 12, 18, and 14. In all of the tables the 
entries in the columns 


are the numbers 
designating p 


articular pictures, Numbers 
are placed in parentheses when the col- 
umn heading applies to part of the story 


but not all of it (e.g., if the story has an 
unusual twist, but is not enti 
usual). 


In Table 11 the firs 


refers to the relative amounts of narra- 
ton (S) and description (D). Purely 
descriptive Tesponses, usually a form of 
noncompliance, are uncommon. 
Perceptual distortions were so rare that 


they have not been tabled. The columns 
under the heading Р 


details disregarded or 
prominence. 


rely un- 


t series of entries 


erception refer to 
given considerable 
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TABLE 12 
THEMATIC APPERCEPTION Test (TAT): Summary, Part II 
(Numbers in the table entries refer to TAT cards. For explanation of column headings, see text.) 


Outcome Certainty of Outcome Personal 
lg = = Reference 
: з Unsolved опе or А А ог 

gists EC Success Defeat "Tension Given Certain | Probable | Possible Opinion 
Ps І 411 1, 7,15 6 2,10,13 | E 4.7.15. 6 
1 
6, 7, 10, 13, 2 L4 15 
Ps 2 102,4 | 15.11 | 
Ж 13 I, 2, 4. 6, 7, 15 ба 13 6b 
Ps 3 6n; FS 10,11 
Ps 4 2,6, 10 1,4 11 7.13.15 1, 4, 6, 10, 2 
її 
© Ps s 1$ 1,6 2ab r3abe | 4.7, 10, 11 1, 2, 6, 
13abc 
Ps 6 1,2,6, 13 | 4.7.15, 10 I 2,4,6, 7 10 
Ir 13, 15, 11 
Ps 7 т, 4. б,7,1$ 13 
| | 
Ps 8 т, 2,4, 6, 10, I3 15 її 2,4, 6, 10, $5 
7 13,15 
Ps 9 1,2,6,7 13 4 IO, I5, II 2 1, 4,6, 13 7 1,2 
Ps 10 1.2 6 4 T 10, 13, 11| 2 1,6 4 
Ps тї 10, ІІ I, 2,13, 4.6 | 7 ТО, 13, I5, 12,46 7 
bf 15 1r 
= n T 
Ps 12 4 7. 10, 2,6, 15 І 2, 4, 6, то, n7 
I3, II I3, I5, 11 
Ps 13 6, 10 2 1.4. I3 7, 15,11 2,4. IO 6,13 І 
Ps r4 I, 2, 4, 6, 7 6 all but (11) 
10,13,15, 6,7 
It 
——————————————Á————— MÀ ____ 
Anthro- 
pologists 
Ant 1, 2, 7b, 6abc,7a, | т, 7b, 1o, 24 | 
IO, II | 13,15 | 11 
An 2 1, 6,7, 13, то 241$ |т,б,],то, | | 
її 13,11 | 
Апз 4,10 тї | 1ab,2,6, | 4.10,11 7 7 | | 
7.13.15 
Ап 4 2,4,10 13 1.6,7,15 | 2.4, 10,13 | 1,2 
An 5 46,7 13 1, 2, 10, 15, | 4.6, 13 7 x 
à тї | 
Ап 6 то 2, 6, 13, 11 17 4.15 | 2,6, 10, 13 y tt т 
An 7 13 LII 2:46, 7; | I3, II т 
10,15 = 
An 8 47 т 6, 10, 13, ‘a7 i 2 ^ 4 
4 15,11 


Deviation refers to unusual stories. 
Cards 15, 11, and 10 are the ones most 
often entered under this heading. 

Time trend is given in the last section 
of the table. If a subject omitted part of 
the time span he was asked about it but 
not pressed for it. The psychologists fol- 


lowed instructions to give a full time 
span significantly more frequently than 
the anthropologists did (chi square was 
5:57, P < .02), with more of the anthro- 
pologists omitting the future, About half 
in each group gave no past. 

In Table 12, outcome of the stories 
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and the certainty with which the out- 
come is stated are fecorded. Half of the 
stories of the anthropologists and a third 
of those of the psychologists do not give 
an outcome, or give an unclear one. In 
both groups a successful outcome is pre- 
dicted about one third of the time. Defeat 
and unsolved tension make up the re- 
mainder in about equal amounts. But of 
the stories to which an outcome is given, 
the anthropologists have a higher degree 
of certainty in their statements. This may 
just mean a balancing of their greater 
caution in giving an outcome—they give 
it only when they are sure. Stories with 
personal references occur rarely. 

In Table 13, level of the stories is re- 
corded, as concrete-factual (С-Е); en- 
dopsychic (E-P); symbolic (Sym); mythi- 
cal or past (Myth); make-believe (M-B); 
and conditional (Co.) There are no dif- 
ferences between psychologists and an- 
thropologists in these respects. Stories 
that are dominantly concrete-factual are a 
little commoner in both groups than are 
stories concerned primarily with what the 
characters are thinking and feeling. The 
other levels are rarely used. 

General tone of the stories is also re- 
corded in Table 13. The first column in 
this section includes stories scored as 
indifferent, detached, or contemplative; 
the second column, those labelled cheer- 
ful or serene. The other columns are un- 
happy, tense, anxious, morbid, aggressive, 
melodramatic and sardonic. Tones la- 
belled unhappy, tense, and anxious are 
chiefly differences of degree, and inci- 
dence of stories in these groups is con- 
siderably higher for the psychologists 
than for the anthropologists, who have 
more recourse to the melodramatic and 
sardonic. 

For the social scientists quality of stor- 
ies has not been tabled, since they are 


` rarely scored anything but literate. 


In Table 14 are given the types of 
personal relations described for the char- 
acters in the stories, and the nature of 
the process attributed to the situations. 
For both groups, formal relations (e.g., 
father, son; husband, wife) are a little 
commoner than emotional ones (e.g., 
lovers, friends). There are some dilfer- 
ences in presses, which do not quite 
reach significance at the 5% level (5 x 2 
chi square table, with chi square 9.85). 
The anthropologists give more un- 
friendly and the psychologists more inter- 
nal presses. 

There are a few themes that seem to 
recur with considerable frequency, the 
most evident being one of general help- 
lessness in the face of severe problems. 
This is sometimes very general and some- 
times seems to be limited to the male 
figures in the stories in contrast to the 
female figures. There is also a considera- 
ble feeling of dependence on parent fig- 
ures, and while there are some stories of 
successful rebellion without serious guilt 
feelings, there are more stories of char- 
acters who rebelled only with guilt and 
general unhappiness. At the same time 
there are a few who seem to have a 
strong sense of responsibility with regard 
to human relations. 

The details on heterosexual relations 
are usually fairly full. This group of so- 
cial scientists is not particularly conven- 
tional in its approach but is definitely 
much concerned with interpersonal re- 
lations and finds it relatively easy to 
verbalize them. 

There are some among them who 
find contemplation of death a serious 
problem. In two instances’ this concern 


with death may be a major factor in their 
professional activities. 


PSYCHOLOGICAL STUDY OF RESEAR 


TABLE 14 


THEMATIC APPERCEPTION 
Numbers in the table entries refer to TAT 


CH SCIENTISTS 


35 


Test (TAT): SUMMARY, Pan IV 
cards. For meaning of column headings, see text.) 


_ (Numbers in the table entries refer to ТАТ ош» hr MM omame 
Presses 


АА Personal Relations 
ogists * Not Е " 
а Format | Emotional | stated | None | Friendly | Unfriendly Impersonal] Internal 2 
La Kc e ME ا ا‎ 
Ps r | 1.6 24.710 | 15 1.4.6.7 10 m 
13,11 | | 
10, 15 5 | т an: | ж 15 xem rs 
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15 
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15 | & 
= | 11 6.7. 15 12 4.7.13 
| | 2n | 
$ Е | EET 
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| | 1 2, 13 15 т 
| | 
1 л 
Ps 12 | 1,2,6,10 | | 5 | 3 
тз] ix 5 1 1.2.4 
Ps 13 | 24.6.7. 10 13 1, 1$ II 7 | тї 2,413 
4, 6, 13, 11 10 1,2 7 
Anthro- 
pologists - " _ 
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10 13, 15, TE 
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TABLE 15 | 
“COMPARISON OF TAT Data For THE THREE Groups 
Biologists Physical Scientists Social Scientists 
1 number of stories........ 176 169 200 
doo stores pa ae 12.8 +1.8 13.8 +о.9 20.6 +2.6 
N % N % N % 
SOM OD vues Geis edere once 142 8r 152 9o 185 93 
ЕО TM 34 19 17 іо 15 7 
Unusual stories 22 12 25 15 31 1$ 
Unusual twists 37 21 30 18 şr 15 
Time range complete........... 23 13 46 28 74 37 
Fast omitted 129 72 92 55 105 22 
69 39 84 50 83 41 
58 33 55 33 62 3r | 
82 47 79 47 81 41 
54 31 54 32 67 34 
2I 12 26 15 31 15 
19 то 10 б 21 то 
Outcome certain. . 35 37 бо o | 
Outcome probable 45 48 at 38 fs 56 
Outcome possible.............. | 14 15 2 2 6 5 
Level. 
Goncrete factual ERI TR 103 58 8т 48 06 48 
pue. E56 * T B PF | 
КЕ 5 2 
Past or mythica AE 4 3 3 2 3 3 | 
Make-believe or dream....... 6 3 9 5 9 5 | 
Conditionals nisse rens rr 8 $ 6 4 I 1 | 
Tone: | 
13 7 18 II 6 3 | 
16 9 37 22 21 10 
114 65 89 53 127 64 
7 4 14 8 24 12 | 
26 1$ 9 5 22 її 
Personal Relations: | 
ташы ПЕ 8 ат ы -» | 
tee 5 42 25 71 36 
None, Ps not indi 41 23 48 28 39 19 | 
Presses: Я 
Бенуа. онь 44 25 6 
Unfriendly. 25 14 Ed “is a ES i 
Ea 2 $033 3.2 
5 d 33 19 21 12 
аанча де Rue 21 12 39 23 23 24 


* Number of lines of typescript. 


than of the other groups think verbally 
(19). The greater length of response may 
also reflect general testwiseness, but this 
is hard to check. There is practically no 
difference among the groups in the pro- 
portions of unusual stories or of un- 


usual twists to common stories. 

The full time ran 
cantly commoner 
tists (chi Square 
p <.01), may also 
science group’s w 


ge, which is signifi- 
among the social scien- | 
for з x 2 table gives | 
be related to the social 
illingness to verbalize 
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at greater length. The biologists omit the 
past more than the others do. Description 
of the card or a story relating just to the 
immediate moment was the only response 
about a third of the time in all groups. 
The prodding possible in usual clinical 
practice is clearly inappropriate with 
these subjects. 

There are no differences among the 
groups with regard to outcome—the pro- 
portions are remarkably similar. But 
there is a marked difference with regard 
to the certainty with which any outcome 
is predicted, the biologists being signifi- 
cantly more restricted in this regard than 
the others. 

In all groups the major levels are con- 
crete-factual and endopsychic, with the 
biologists giving more stories character- 
ized by the former. This accords with 
other aspects of their general attitudes, 
such as their greater interest in form on 
the Rorschach and their generally better 
emotional control, or emotional flatness. 
There are no marked differences in tone, 
in personal relations, or in assignment of 
presses among the groups: —— 

In these comparisons what is most no- 
ticeable is the great overall similarity. 
However, analysis of content shows more 
striking differences. The biologists are 
the only group whose TAT protocols 


give any indication of particular mean- 
ernal role. 


ingfulness to them of the pat 


IX. THE RORSCHACH METHOD 


vas given and scored 


The Rorschach y 
tions by Klopfer 


according to the direc 
and Kelley (9); and also by the Munroe 
Inspection Technique (13). The na 
system makes the results easier to handle 
as a group and makes some allowance 
for variation in response total. p 
Knowledge of the Rorschach test varies 
in the group from none to fair acquaint- 


Both biologists and physicists are much 
less interested in interpersonal relations 
generally, and more inclined to handle 
them in distance-getting ways than are 
the social scientists, although many of 
these are uneasy about them. But the 
unease is of a different sort and a mani- 
festation of a considerable concern with 
such relations, rather than a dislike for 
them. Both biologists and physicists show 
a considerable independence of parental 
relations, and without guilt, particularly 
in the case of the physicists, whereas the 
social scientists show many dependent 
attitudes and much rebelliousness, ac- 
companied frequently by guilt feelings. 
The attitudes of helplessness so notice- 
able among the social scientists are much 
less common in the biologists and physi- 
cists. The biologists are definitely more 
restrained than the other two groups in 
their expression of aggressive attitudes; 
the social scientists are the freest in this 
respect. 

What is most striking about these re- 
sults, however, is the fact that the TAT 
rarely gives any indication that the sub- 
ject is а man of considerable attainments. 
Sometimes, some amount of drive is 
shown, but for the most part this is not 
very evident in the stories, nor is there 
any clue in them as to what has made it 
possible for these men as a group to have 
achieved as conspicuously as they have. 


OF PERSONALITY DIAGNOSIS 


ance. Three have read none of the litera- 
ture. There are three with some scoring 
experience—an anthropologist who was 
administered and scored a great many, a 
psychologist who has scored a few, and 
one who had a 10-day course in 1941 but 
has never used the test. The rest have 
read varying amounts of the literature— 
usually just enough to permit them to 
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RORSCHACH DATA 
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include a brief statement, in one of their 
courses, about the intent of the test. 
The usual test data are presented in 
three tables. Table 16 gives absolute 
values for all determinants, Table 17 
percentages and various other informa- 
tion, Table 18 the content of the re- 
sponses. The Munroe Inspection Tech- 
nique date are given in Table 19. 
Discussion of the results is organized 
around the Inspection Technique data 
in Table 19. Throughout the table minus 
entries indicate a deficiency, and plus 


entries an excess of the item (the number 
of each indicating degree) relative to the 
total protocol of each individual. Ex- 
cessively poor or vague forms are noted 
as B or V, either with respect to whole 
or original responses in particular, or to 
all responses in general. Checks indicate 
refusal of a card or presence of shading 
or color shock. Other entries аге ex- 
plained later. Item by item discussion 
obscures the interdependence of all items 
in interpretation; I have kept these rela- 
tions in mind but to have made them 
TABLE 17 
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‘explicit in each instance would have 


tripled the length of this section. 

Total number of responses (R) ranges 
from 10 to 186; the mean for psychol- 
ogists is 66, for the anthropologists 69. 
These means are both very high, the 
usual total being 30 to 40 (3. 9). This 
group tends also to make more than 
usually rapid responses, time per re- 
sponse (T/R) averaging 33 seconds for 
psychologists and 39 seconds for anthro- 
pologists. Only one subject refused any 
card. 

Location entries. There are 4 entries 
referring to the portion of the blot in 
which concepts were seen and the se- 
quence in which these were used. Use of 
the whole blot is recorded as W, of un- 
usual areas as Dd, and of white space as S. 
Succession (Suc) refers to the orderliness 
with which different areas are used. In 
summary there are no major differences 
between psychologists and anthropolo- 
gists with respect to their use of locations 
in the blots, and a particular pattern 
seems to be characteristic of most of 
them. They produce an absolutely large, 
but relatively small, number of whole 
responses they can deal with large con- 
cepts, can generalize adequately, if some- 

ngly, but are usually more 


times sweepi 
interested in smaller, and less often 


noticed details. They are quite good ob- 
nd tend to look at things which 
are not likely to strike most people. They 
are, however, quite casual and unsys- 
tematic in the way they go about things, 
sometimes to the extent of considerable 
disorganization in the approach. They 
are so productive, and so many responses 
occur to them 50 rapidly that they make 
no attempt to sort them out, nor do they 
need to rely upon any technique of 

rocedure to stimulate further responses. 

Content. This section refers to the 
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nature of the responses, rather than to 
the formal aspects, to what they see, 
rather than how they see it. Entries are 
for popular responses (Р), original re- 
sponses (О), anatomy and sex responses 
(At), and range of types of content. (t 
entries indicate thematic perseverations.) 

All of the social scientists give an ade- 
quate number of popular responses. A 
number of them tend to considerable use 
of original responses, about which they 
are likely to be rather uncritical. Anat- 
omy and sex responses are relatively com- 
mon, and are used by almost half of the 
group to an amount considered excessive. 
The range of responses is a rather cur- 
ious and interesting one, since it is cus- 
stomarily very broad in terms of number 
of categories, and at the same time may 
show stereotyping ОГ restrictedness of 
some sort. This is more often in terms 
of particular individual perseverations of 
themes, but the restriction may be in 
terms of excessive use of animal and 
human responses. The wide range would 
be associated with their general produc- 
tivity and must also indicate a pretty gen- 
eral receptivity. That it does not mean 
an undesirable diffusion of interests 
would seem to follow from the fact that 
they are also restricted, as well as from 
their actual behavior. The frequent em- 
phasis оп human responses may well 
have vocational significance. : 

The content categories (human, anir 
mal, plant, geography; etc.) utilized Е 
the two social ѕеіепсе groups are very 
similar. A comparison of the number ж 
each group using each of 26 айы 
content categories yielded a rank en A 
tion of --.88. The largest rank difier 
ences were for the categories food and 
clothes, these ranking 12th for the Psy 
chologists and 19th and ggrd for the pd 
thropologists. Chi square for frequencie 


is 5.51 for clothes and 3.44 for food; for 
p of «.o5 chi square is 3.8. 

Form. Form responses are those in 
which the concept is determined entirely 
by the outline of some blot area. Check- 
list entries refer to the relative number 
of these (F%) and to the accuracy of 
form for all concepts (not just those 
scored F). Form quality is an indicator of 
the general soundness of thinking, and 
more extensively of the soundness of the 
subject's contact with reality in general, 
Half of the group do not rate very high 
in this respect, since they receive entries 
for excessive use of poor or vague forms. 
The point may be the nature of the 
“reality.” Psychologists are generally less 
concerned with what may be called ex- 
ternal reality than they are with inner 
realities (e.g. motivation) and must often 
disregard the apparent reality and search 
further. (Is. this rationalization?) This 
may be less true of anthropologists. 
Whatever the explanation, the fact is 
that social scientists are relatively uncon- 
cerned with formal qualities. This is also 
shown by the 1 5.19, average of responses 
which are not dominated by form. (See 
Table 16.) і 

Shading. Shading responses are those 
in which the tonal quality of the blots 
is used as texture OF vista. Shock is scored 
when disturbances in the level or time 
or quality of responses appear on the 
shaded cards. It is supposed to indicate 
serious anxiety. I have suggested that it 
may be a reflection of an insecurity re- 
lated to early failures, or loss of inter- 

ersonal relations which have been ac- 
cepted or somehow coped with; and that 
it is not necessarily, by itself, a serious 
indication (see 23). It occurs in about 
of this group and is severe in about 


50 /o у 
һай of those who show it at all. There 
are only scattered entries for excess of 


42 ANNE 
any particular variety of shading те 
sponses and these are not of special im- 
portance in the group picture, These 
groups seem to have fairly effective tech- 
niques for handling anxiety. 

Movement. Responses are scored for 
movement when humans (M), animals 
(FM), or inanimate objects (m) are seen 
in motion or in attitudes of tension. The 
M responses are supposed to indicate 
stabilization factors and resourceful ca- 
pacities, but I think their primary mean- 
ing is simply interest in persons (or self) 
as persons. Excess suggests too much self- 
preocccupation and the quality of these 
responses is particularly important. (The 
letter entries, B, r, etc., indicate inade- 
quacies here.) It is striking that only two 
psychologists and two anthropologists 
give optimal numbers of good M re- 
sponses. 

Some of the anthropologists start a re- 
sponse with free action and then tone the 
action down so that it becomes very re- 
stricted. This is not characteristic of this 
subgroup generally, and does also hap- 
pen among the psychologists although 
less frequently. It suggests as a possible 
interpretation a need to repress too direct 
an interest in persons. Anthropology 
would be a good vocation for those who 
feel this way, since the interest in 


persons 
can be followed 


in a somewhat de- 
personalized way. To some extent, this 


is also true of experimental psychology. 

In summary, the use of hum 
ment in these subjects would 
consistent interest in persons, but an in- 
terest which has been frequently re- 
stricted in some way and which is some- 
times carried to extremes, The subjects 
tend to excess, rather than deficiency, in 
any movement category, but not to over- 
all excess in the whole movement area. 
It is not the picture that they are gen- 
erally self-absorbed, but rather that they 


an move- 
indicate 


ROE 


have considerable empathic capacity. 

Color. Color entries refer to the way 
in which the subject makes use of color 
in developing his concept. Color shock 
is analogous to shading shock; I have 
found it of little significance in these 
groups and recent work throws some 
doubt on its usefulness. Color responses, 
generally, refer to the subject's desires 
for contact with other persons and his 
method and capacity for implementing 
these. In general the picture for the so- 
cial scientists is a well-balanced, one (FC 
is usually larger than CF and there are 
very few C responses). The group as a 
whole shows a fairly rich reactivity to 
immediate external stimulation, with 
good emotional control and without im- 
poverishment of reactivity. In individual 
analysis the content of the color re- 
sponses is also of importance. 

The last entry in the table (C:M) refers 
to the relative numbers of responses us- 
ing any color or movement. There is 
much greater tendency in this group to 
emphasis on color (“plus” entries). 

The Inspection Technique Score (ITS). 
This measure (the total number of 
entries for any one person with each part 
of a complex entry counting as 1) isa 
very rough measure of adjustment. In 
my experience it correlates adequately 
with clinical adjustment of the subject 
rather than with social adjustment. (See 
reference 29 for fuller discussion.) It 
Shows, that is, what the amount of stress 
has been rather than -the degree of ex- 
Pression of it in behavioral terms. Ob- 
viously the lower the score the better the 
adjustment, Range in this group is 6-18, 
with an average of 11.4 for the psycholo- 
gists and 12.5 for the anthropologists. In 
spite of some high scores it is clear that 
all of these subjects are functioning ade- 
quately, to Say the least. Kor some of 
them, however, this appears to be at 
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TABLE 20 
RORSCHACH COMPARISON AVERAGES FOR DIFFERENT SCIENTIFIC ‘GROUPS 

Жу лый. Жы Social БРИ е д 8 Soci 
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| À Fe 223 2.9 7.6 
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dom% 7-9 17.4 15.1 

T/R 36.0 38.9 30.8 

RT 16.7 I4. T 8.7 
ITS 8.9 I1.2 12.1 
Age SI.2 44-7 7.7 


quite а cost and it is this that these scores 


indicate. 

Qualitative aspects. Perhaps the com- 
ments most frequently found in the in- 
dividual analyses refer to the general 
productiveness of the men in these 
to their rather uncritical atti- 
a sort of haphazard use of 
is, that they can 
ish to be but 


groups, 
tudes, and 
rational controls—that 
be rational when they W 
generally [eel no compulsion to make a 
point of being so. A very great sensitivity 
is also extremely noticeable in almost all 
of the records and it usually implies a 
great awareness of other persons. It may 
sometimes result in an easy irritability, 
but I think more often not. In most of 
the protocols, Шеге is evident fairly free 
aggression, which is clearer and stronger 
generally among the anthropologists, and 
more obviously oral among the psycholo- 
gists. There are a number in which there 
seems to be a strong consciousness of 
hidden things, but this is not always ac 
companied by anxiety. Most of the sub- 
jects are fairly warm persons, but this is 
not always the case. Conflict over domi- 


nance and authority is common. There is 
also evidence, particularly among .the 
psychologists, of needing to hold and to 
feel nurturant attitudes. 


COMPARISON WITH OTHER SciENTISTS 


The Rorschachs from these 22 social 
scientists сап now be compared with 
those obtained from the 20 biologists 
and the 19 physical scientists previously 
studied. Means for each group for the 
Rorschach determinants and 
т data are given in Table 20. 


various 
some othe 

The great difference in average num- 
of responses between the social sci- 


ber 
entists and the others makes direct com- 
parison for mean frequencies of little 


most percentages are also so 
affected by total number of responses 
that they can also not be fruitfully com- 
pared. The F + % (the percentage of re- 
ses which are good form) and the 
non-F dominated responses (total of mF, 
cF, CF, С, etc.) as well as the ITS are 
not so affected. Analysis of variance of 
these scores gives the following results: 


value, and 


spon: 
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F b 
R 13.33 <.001 
FAY 52 ло 
Чет dominated % 5.84 <.01 
ITS 9.58 <.001 


Referring to Table 19, it appears that 
the social scientists are significantly more 
productive on the Rorschach; that the 
biologists use relatively fewer responses 
not dominated by form than the others; 
and that the biologists, by Munroe's 
measure, are definitely the best adjusted. 
The two latter differences are certainly 
related, since the nature of the adjust- 
ment shown by the biologists is one in 
which rational control and caution are 
emphasized. 

In Table 21 are listed the checklist 
entries which show some differentiation 
among these groups. Only entries for 
which chi square has a p Of nearly .о or 
less are given, Although the checklist 
Scoring is adjusted for length of the in- 
dividual protocol, some of the observed 
Significant differences are related to dif- 
ference in length. Succession cannot be 
Scored in short protocols, and range is 
more likely to be great in longer proto- 
cols. Where very few M are given no 
entry for restricted M (r) can be made. 


The contrasts between physicists and 
social scientists in use of W, between the 
social scientists and the others in use of 
M, and between the physicists and biolo- 
gists in use of CF do seem to be sustained 
by this analysis. 

Differences between the scientist groups 
in content categories can be expressed 
overall by the use of rank correlations 
(on 24 categories). These are: biologists- 
physicists 4- 789; biologists-social scien- 
tists + „713; and physicists-social scientists 
+ 7769. These are not high. Major dif- 
ferences are greater use by biologists of 
the categories science, animal anatomy, 
and abstract; by physicists of art and 
design and emblem; and by social scien- 
tists of clothes and food. 

Some qualitative differences may be in- 
dicated also. The biologists are the least 
freely aggressive; the social scientists, par- 
ticularly the anthropologists, the most 50, 
and with greater likelihood of oral 
elements. There are great differences 
between the biologists and physicists in 
their handling of anxiety, but the socia] 
scientists show no consistency in this 
respect. 

In the over-all 


Picture the similarities 
are gre 


ater than the differences, This is 


TABLE ar 


COMPARISON ОЕ CHECKLIST Е. 


NTRIES FOR DIFFERENT G 


ROUPS OF SCIENTISTS 


(3X2 tables, except as noted.) 
yb» Frequency for — | m И 
Biologists Physicists Social Scientists : а 
N 20 ™ 
ГЕ 3 Е te ' 
Wwe o 12.02* 
Suc, Lor Il 6 ; Е ч pes 
On d { 7 11.05 <.ог 
Range+ x 2 21 Б $05.02 
F BY s я o: 19.36 <.or 
Mr 6 2 то 2726 s 
Ma é a 6 б.оо -05 
M— то 9 2 Tay" ey 
CF+ o 7 2 
CF— 7 1 2 14.28* or 
* W, М, and CF are checked by 3X3 tables, the rows being +. no entry. and — 


* PSYCHOLOGICAL STUDY OF RESEARCH SCIENTISTS 
45 


Р TABLE 22 
OMPARISON OF IN d 
ISON oF INDIVIDUAL AND Group RORSCHACHS OF SOCIAL SCIENTISTS 
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to be expected from the fact that there 
is considerable heterogeneity within the 
separate groups, and from the fact that 
these men are all functioning adequately. 


COMPARISON WITH GROUP 
RORSCHACH STUDIES 


orschach was give 
anthropologists, 


The group R n to 


104 psychologists and 25 
members of university faculties. A full 
report is given elsewhere (23) but the 
data for the total group are used here 
for comparison with the men studied 
individually. There is а major difference 
in the proportions of types of psycholo- 
gists in the two groups. Among those 
taking the group ere were 


Rorschachs th 
25 experimentalists, 33 clinicians, 27 


d, and personality 
psychology and 1 dustrial and sta- 
tistical, Some differences were found for 
these subgroups, but these are relatively 


few. 
Table 22 gives 


g in in 


comparative data from 


the individual and group studies. Age 
difference is a result of the selection of 
the men for individual study. The very 
large and significant difference in mean 
number of responses makes comparison, 
except by the checklist, possible for only 
a few items. Differences in ITS and in 
non-F dominated % are significant. 

Only 9 checklist items show significant 
differences; these, if they can be accepted 
at face value, would indicate that the 
eminent group, in addition to its greater 
productivity, used fewer whole and more 
unusual detail responses, were both more 
original and less controlled, produced a 
wider range of responses, including more 
anatomy and sex responses and more 
concept-dominated series of responses, 
and finally, tended to proportionately 
more color than movement responses. 
These can be subsumed under a general 
attitude of greater productivity and re- 
да more originality, and less соп- 
trol. 
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There is quite close correspondence in 
use of content categories, rho being 
+ .88. There are no major differences 
among responses most commonly given, 
except the anatomy responses. 

Comparison of eminent biologists with 
other biologists produced a different 
picture-the more eminent men had 
rather better controlled, if somewhat 
more restricted, protocols. Here the op- 
posite is true. In the case of physicists no 


severating responses. 
X. DISCUSSION РА M 


The direct study of eminent men raises 
numerous and very difficult problems. 
One clearly does not have the complete 
freedom of a biographer writing cen- 
turies after the lifetime of the subject. But 
these difficulties are more than compen- 
sated for by the value of direct clinical 
and, test data. In the first study of such 
а nature, much time must be spent in 
exploratory work and the first mono- 
graph pointed out that at this stage, 
“AL that one can hope for in such work 
is to get some idea of the nature of the 
relationships, the points at which a direct 
attack can be made, and the sort of 
tools to use” (21, p. 1). I feel that this 
has been accomplished. Before explicit 
discussion is presented, however, some- 
thing should be said about the limita- 
tions of the study. 

In the first place the sample is small in 
absolute numbers although relatively 
very large. The subjects are the best re- 
search men in each field and they com- 
prise a high percentage of the men who 
could be so designated. The conclusions 
drawn, however, apply directly only to 
the first-rate scientist, and only indirectly, 
and with some qualifications, to scientists 
generally. The group Rorschachs have 
offered useful confirmation, however. 

We lack comparable groups in non- 


important differences were found. 
Comparisons on the checklist between 
all of the eminent men and all of those 
who took the group Rorschach show a 
few major differences which are not re- 
lated to the longer individual protocols. 
Among these the most marked are the 
greater use of unusual blot areas by the 
eminent men, and their freer use of 
anatomy and sex responses and of per- 


scientific vocations, A more serious limi- 
tation is the lack of any control group 
of relatively unsuccessful scientists, men 
who had the training and appeared to 
have the promise, but who have pro- 
\duced little or not at all in research. This 
is the next most important step and a 
‘prerequisite to the satisfactory develop- 
ment of hypotheses about choice of sci- 
l ence as a vocation and success in it. One 
cannot always be certain whether the 
Situations noted in this Study refer to 
choice of vocation or to success, or to 
what extent they are affected by high 
frequency of a middle-class 
nomic background. 

As in all research w 
complexity of the situ 
makes the determin 
relations practical] 
has been accomplis 


Socioeco- 


ith people, the 
ations encountered 
ation of direct causal 
Y impossible. What 
hed, however, is not 


jonly the accumulation of test data on a 


recur with high frequency, 

| It is evident that the family 

grounds of the 64 scientists studie 
by no means randomly 


Spect to the population 
ing to census reports fo 


back- 
d are 
selected with re- 
at large. Accord- 

T 1910, only 8%, 
of the gainfully employed men їп the 


country were professional men. In this 


ل 
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group, however, 53% of the fathers of 
the subjects were professional men. One- 
eighth of the group came from farm 
homes; and the fathers of 31% were in 
business, many of them owning their own. 
Only two fathers were skilled laborers. 
None of the scientists came from homes 
in which the father was an unskilled 
laborer and none came from families of 
very great wealth. Cattell and Brimhall 
(5) in 1921 found a 51% incidence of 
prolessional fathers for the 66 leading 
scientists they studied. 

What seems to be the operative factor 
here is that in practically all of these 
homes, whatever the occupation of the 
father, learning was valued for its own 
sake. Its concomitants in terms of pos- 
sible better income or social position 
were not scorned, but it was rare for 
these to be the most important. "This 
certainly was a major factor in the facili- 
tation of intellectualization of interests. 
In my opinion this, rather than the prob- 
able associated intellectual levels, is the 
important aspect here. “Overintellectu- 
alization" may be a middle-class char- 
acteristic and it may interfere with libid- 
inal development in other spheres, as 
some psychoanalytic writers have pointed 
out. Yet it seems to me doubtful whether 
one can develop the sort of intense per- 
sonal involvement which is characteristic 
of these scientists without some degree of 
this, if a channeling of energy in one 
direction means а lessening of it in 
others. There is a serious problem here. 
Unquestionably overintellectualization is 
frequently a technique for escaping mee 
tional problems, especially those см 
up in interpersonal relationships, ut it 
is not necessarily 50. I believe it is pos- 
sible to concentrate upon intellectual 
activities without having à relatively 
sterile life "emotionally, but we certainly 


have not developed educational tech- 
niques which foster this. 

I have reported a greater than chance 
incidence of first-born among these emi- 
nent men. The problem of birth order is 
an extremely tricky matter statistically, 
and I would not be inclined to pay much 
attention to this finding in a group of 
64 were it not that Cattell and Brimhall 
reported the same finding in a group of 
855 scientists. It could be argued that the 
point here also is that intelligence leve!s 
are higher in the firstborn, for which 
there is some evidence, but it seems much 
more probable that both of these facts 
are results of the same cause, whatever 
that is. 

Certain aspects of the data offer evi- 
dence on the basic importance of the 
need to achieve, or to keep independ- 
ence, which is so well met by a career in 
research. There are no Catholics in the 
group. The Protestant churches to which 
all but five of the scientists’ families be- 
longed have varying degrees of insistence 
on the authority of the church over its 
members’ interpretations of life, but all 
but three of these subjects have dismissed 
organized religion as a guide and usually 
had done so by late adolescence. In this 
respect, also, they have achieved inde- 
pendence. The dearth of Catholics in re- 
search science is corroborated in other 
studies (11, 29) and the Wesleyan survey 
found that production of scientists from 


3 Two hypotheses come to mind. One is that 
first-born are likely to be overprotected, espe- 
cially in families where social status is impor- 
tant. These men, then, may be compensating in 
terms of seeking greater independence. The 
other hypothesis is that eldest sons may have 
more responsibility for themselves and have it 
earlier than is the case for other children; they 
also have been spared the discouragement of not 
being able to compete with those just older. 
Hence they are just continuing an early pattern 
of independence. 
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intellectual channels were sought to al- 
leviate it must be in large part because of 
the family background, but there is no 
question that the research aspect is of 
more importance than the general intel- 
lectualization. 

The question also arises as to why 
one subject chose one field of science and 
others chose other fields. Apart from the 
often overlooked matter of necessary con- 
tact with the field, there is some further 
evidence from the study. The problem of 
Coping with early affectional loss has 
been mentioned. It would also appear 
that there are some, particularly among 
the experimental physicists, who seem 
early to have formed direct relationships 
with objects rather than people, not com- 
pensatorily. In others, a generalized anx- 
iety, of unknown cause, and possibly 
only an exacerbation of normal anxiety, 
is alleviated by concentration on a par- 
ticular field. For example, I know bio- 
chemists who seem to me to live in a 
very dangerous world—they are always 
conscious of the presence about them of 
dangerous micro-organisms. They toler- 
ate this in part because they are able to 
manipulate these organisms to some ex- 
tent professionally. I am sure, however, 
that to them psychologists live in an 
equally dangerous world, surrounded by 
irrational emotional people, a situation 
which they would find quite intolerable. 

The social scientists stand apart as 
having been more concerned at an 
earlier age, about personal relations (or 
as being willing to tolerate this concern 
as such, without translation). This may 
reflect ап unconscious uncertainty over 
the consciously felt superiority that char- 
acterized half of the psychologists and 
most of the anthropologists. It is also 
certainly related to their difficulties in 
freeing themselves from their parents. 
The other groups seem to have been 


able, fairly early, to work out an adap- 
tation not nearly so dependent upon per- 
sonal relations, but rather strikingly in- 
dependent of them. Certainly psychology 
to some extent, particularly social psy- 
cholgy, and anthropology to a large 
extent, particularly cultural anthropol- 
ogy, offer an ideal vocation to the person 
whose conviction of personal superiority 
is not accompanied by asocial characteris- 
tics; they permit a somewhat Jovian sur- 
vey of their own society as well as others, 
and maintain the social scientist in a 
State of superiority just because he is 
able to make the survey. (This accounts 
nicely for the observation that some 
rather paranoid indications in the test 
material are not accompanied by forms 
of paranoid behavior, except perhaps as 
regards their own colleagues.) The ex- 
perimental psychologists are generally 
less concerned with people as people, 
although this is by no means true of all 
of them. The further observations that 
a conflict over dominance and authority 
is common in the group, and that in a 
number of their homes the mother was 
dominant indicate the possibility of diffi- 


culties in achieving masculine identifica- 
tion. 

In this respect it w 
probable that the physi 
the experimentalists, w 
tify more easily 
the. other group 
comfortably 


more of a "masculine" 


ould seem very 
cists, particularly 
ere able to iden- 
with their fathers than 
s and hence to follow 
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the central importance in any life of the 
richness of personal relations as a basis 
for “adjustment.” But the data of this 
study demonstrate, and it seems to me 
quite conclusively, that a more than ade- 
quate personal and social adjustment in 
the larger sense of an adjustment which 
permits a socially extremely useful life 
and one which is personally deeply satis- 
fying, is not only possible, but probably 
quite common, with little of the sort of 
personal relations. which psychologists 
consider essential. Many of the biological 
and physical scientists are very little con- 
cerned with personal relations, and this 
is not only entirely satisfactory to them, 
but it cannot be shown always to be a 
anism (nor are conr 
pensatory mechanisms necessarily Un- 
desirable) It can also apparently be 
satisfactory to others who are closely as- 
sociated with them. That divorces are SO 
much commoner among, the social scien- 
tists is of interest in this connection. 
Problems with masculinity and domi- 
nance must be important here; but also, 
where much more attention and emotion 
are invested, demands are certain to be 
greater and more specific, and hence 


failure commoner. | 

Another finding of considerable im- 
portance is the differences of imagery 
which are associated with the different 
fields of science, and which accord with 
and perhaps explain some of the test data. 


compensatory mech 


. 
that a satisfactory life has been 
ot mean that à 
e achieved. It 15 
ave less 
1 speak 


"The fact 
achieved оп this basis 
more satisfying one could not b! 3 
indeed, a great pity that so many men 
rich lives than they might, but again, А. sien 
from the standpoint of a psychologist. poc a 
ever, probable that à concentration whi hos 
basically neurotic will also limit the рон. n 
breadth of vocational activity and it T К 
quently interfere, in the long run, a ей, 
man’s enjoyment ‘of his vocation, as E Wd 
by the not infrequent depressions, experi 
in the face of the greatest recognition. 


Briefly, the biologists and experimental 
physicists tend strongry to dependence 
upon visual imagery in their thinking; 
the theoretical physicists and the social 
scientists, to dependence upon verbaliza- 
tion or similar symbolization in theirs. 
Nothing is known about the develop- 
ment of these modes of thinking, but it 
seems probable that they were developed 
early (they are associated with father's 
occupation) and played a part in the 
choice of a science. Further, it was shown 
that those scientists whose preferred 
mode of thinking differed from that 
characteristic for their science also dif- 
fered in some aspects of their early his- 
tory, and in the things they did or the 
ways they went about their work. (This 
is good reason for not using such a 
factor selectively—their contributions 
have a special place.) The domination of 
the formal qualities of the blots in the 
biologists’ Rorschachs, which the others 
do not show, is in accord with this, as 
is the generally much more fluid verbali- 
zation of the social scientists. 

Doubtless, also, some intellectual fac- 
tors enter. So far as the test used is a 
measure of these, it is clear that the 
theoretical physicists surpass all other 
groups on both verbal and spatial tests. 
The experimental physicists are high on 
the spatial and relatively very low on the 
verbal test. Psychologists are at about the 
mean for this total group on all three. 
Anthropologists are high on the verbal 
and lowest on both spatial and mathe- 
matical. These patternings are probably 
of importance in selection of vocation— 
particularly the relatively low nonverbal 
abilities of the anthropologists and the 
relatively low verbal ability of the ex- 
perimental physicists. 

I suspect that the verbalization so char- 
acteristic of the social scientist has also 
exerted some bias on his activities. This 
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is probably most obvious in the field of 
testing where the emphasis still remains 
on verbal tests, although other tests have 
come into general use. But psychologists, 
and educators who are probably much 
like them in this respect; are in a posi- 
tion which makes possible the operation 
of this bias to keep out of college many 
adolescents who are verbally inept but 
have other capacities of equal value to 
society, and for whom college could be 
important. This bias may have affected 
the development of techniques of teach- 
ing and of therapy. The effect in the first 
is obvious. In therapy it may well be a 
factor in the common insistence on 
verbalization of insights as essential to 
therapy. 

That verbalization and intense interest 
in persons are related has long been 
noted peripherally. This relation is ac- 
companied by some cultural sex differen- 
tiation. Girls test higher verbally than 
boys; the M-F (or masculinity-femininity 
indexes) for certain occupations which 
have culturally a strongly feminine tinge 
are very different from those with a 
culturally Strongly masculine tinge, and 
these are also associated with verbaliza- 
tion. See, for example, Table 29 in 
Strong (27). Quite likely the develop- 
ment of verbalization is higher among 
those interested in persons, because it is 
the cliief means of communication, 

The range of test intelligence in this 
group is also of importance. All of the 
evidence confirms Cox’s remark: “, 
high, but not the highe 
combined with the greatest degree of 
persistence, will achieve greater emi- 
nence than the highest degree of intelli- 
gence with somewhat less persistence” 
(6, p. 187). Portenier noted that “It 
would seem then that while there is a 
positive correlation between psychologi- 
cal test ratings and honor awards, the 


st intelligence, 


honor recipients are not limited to stu- 
dents with high psychological tests scores, 
and many students who make high test 
scores fail to win honors” (14, p. 499). 
Clearly a certain degree of intelligence 
isa necessary condition for a career in 
research science, but it is not a sufficient 
one. 

The strength of the achievement drive 
Which these men have shown is rarely 
reflected in the ТАТ in any direct way, 
and there are а number of Rorschachs 
which give no indication that the subject 
is capable of great accomplishment. In- 
deed there are a number of subjects for 
whom none of the test material would 
give the slightest clue th 
Was a scientist of renown. 

There are Rorsch 
would occasion no 


at the subject 


ach protocols which 
Surprise in a clinic 
for the maladjusted. It is certainly true 
that those who work only with persons 
whose lives show considerable disruption 
seem to have no idea of the extraordi- 
nary range of tolerance of difficulty 
which “normals” show. A number of these 
men are particularly good examples, It 
should also be pointed out that for many 
of these Subjects, the career itself has 
served as a technique for handling the 
personal problems. In some instances the 
basic problem has been, in a sense, ex- 
trapolated into a more general one, and 
the subject has then settled down to 


~~ 
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the fact that they worked long hours in 
graduate school, many more than Ше 
course requirements, and that they pre- 
ferred to work on their own. (But I do 
not know how many less successful sci- 
entists have worked hard and preferred 
independence.) 

Nevertheless the tests have contributed 
materially to our understanding of what 
sort of men these scientists are, and have 
also offered essential clues as to how and 
why they have become what they are. 
These now can be followed up in more 
direct fashion. 

It would seem that nearly all educa- 
tional systems tend to stultify any at 
tempt to learn how to do things or to 
learn things for oneself. It is much easier 
to teach dogmas, of whatever variety, to 
require only rote learning (instead of 
only so much as is actually necessary as 
a tool), and to forget that even our tools 
are only conventions. It is easy to penal- 
ize independent thinking. (How much 
have our "rapid check" tests, helped in 


this?) It is easier to give assignments in 
terms of so many pages to be read than 
in terms of problems to be solved by 
whatever means can be found. The point 
is crucial, and it is as important in the 
elementary and high schools as in col- 
lege. 

Most of these subjects were fortunate 
enough somewhere along the line to have 
found a teacher who induced them to 
find things out for themselves, or who 
let them do so, or who insisted that they 
do so because he did not want to be 
bothered. Once intellectual independ- 
ence was really tasted, nothing else mat- 
tered much pedagogically; bad teaching 
then was only an irritation. But how 
many are there who have never learned 
to rely upon themselves, to find how 
valid their own thinking may be? Cer- 
tainty of his own worth is any man's 
greatest need. Though some of them may 
find it only there, scientists do find this 
certainty in science. 


XI. SUMMARY 


This monograph has presented the life 
history and test data of 14 eminent psy- 
chologists and 8 eminent anthropologists, 
and compared them with the biologists 
and physicists previously studied. This 


summary will omit the comparative ma 


terial. + 
Selection was by peer ratings of men 
presently doing research. Average age 15 


46.7 for the psychologists, 49.4 for the 


anthropologists. The majority of kan 
groups came r mid- 


from lower to uppe і 
dle-class backgrounds. The economic 


level was generally higher for the anthro- 


pologists. The fathers of half of the psy- 
chologists and of three of the anthropolo- 


gists were professional men. = 
are married and 


All of the subjects ar 
most of them have children. Average 


age at marriage was 26.5 for psychologists 
and 26.1 for the anthropologists. Five of 
the psychologists and four of the anthro- 
pologists have been divorced at least 
once. 

They received their B.A.'s at an aver- 
age age of 21.4 for psychologists, 22.1 for 
anthropologists; their Ph.D.’s at an aver- 
age age of 25.8 for psychologists, 28.6 for 
anthropologists. 

Early interest in literature and the 
classics was common among both groups, 
and there were a few with early natural 
history interests. The psychologists were 
relatively late in determining upon a 
profession, largely because psychology 
was not taught in high school or early 


college. 
Among both groups, particularly the 
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is probably most obvious in the field of 
testing where the emphasis still remains 
on verbal tests, although other tests have 
come into general use. But psychologists, 
and educators who are probably much 
like them in this respect; are in a posi- 
tion which makes possible the operation 
of this bias to keep out of college many 
adolescents who are verbally inept but 
have other capacities of equal value to 
society, and for whom college could be 
important. This bias may have affected 
the development of techniques of teach- 


ing and of therapy. The effect in the first - 


is obvious. In therapy it may well be a 
factor in the common insistence on 
verbalization of insights as essential to 
therapy. 

That verbalization and intense interest 
m persons are related has long been 
noted peripherally. This relation is ac- 
companied by some cultural sex differen- 
tiation. Girls test higher verbally than 
boys; the M-F (or masculinity-femininity 
indexes) for certain occupations which 
have culturally a strongly feminine tinge 
are very different from those with a 
culturally strongly masculine tinge, and 
these are also associated with verbaliza- 
tion. See, for example, Table 29 in 
Strong (27). Quite likely the develop- 
ment of verbalization is higher among 
those interested in persons, because it is 
the chief means of communication. 

The range of test intelligence in this 
group is also of importance. All of the 
evidence confirms Cox's remark: “. . . 
high, but not the highest intelligence, 
combined with the greatest degree of 
persistence, will achieve greater emi- 
nence than the highest degree of intelli- 
gence with somewhat less persistence” 
(6, p. 187). Portenier noted that “It 
would seem then that while there is a 
positive correlation between psychologi- 
cal test ratings and honor awards, the 


honor recipients are not limited to stu- 
dents with high psychological tests scores, 
and many students who make high test 
scores fail to win honors” (14, p. 499)- 
Clearly a certain degree of intelligence 
is a necessary condition for a career in 
research science, but it is not a sufficient 
one. 

The strength of the achievement drive 
which these men have shown is rarely 
reflected in the TAT in any direct way, 
and there are a number of Rorschachs 
which give no indication that the subject 
is capable of great accomplishment. In- 
deed there are a number of subjects for 
whom none of the test material would 
give the slightest clue that the subject 
was a scientist of renown. 

There are Rorschach protocols which 
would occasion no surprise in a clinic 
for the maladjusted. It is certainly true 
that those who work only with persons 
whose lives show considerable disruption 
seem to have no idea of the extraordi- 
nary range of tolerance of difficulty 
which “normals” show. A number of these 
men are particularly good examples. It 
should also be pointed out that for many 
of these subjects, the career itself has 
served as a technique for handling the 
personal problems. In some instances the 
basic problem has been, in a sense, ex- 
trapolated Into a more general one, and 
the subject has then settled down to 
working on the general problem. This 
15 a very neat and effective method. In 
DA instances, absorption in the Career 
has made possible the encapsulation of 


to suggest that any 
or other projective 
intelligence tests, 


adequate in predi 


measure from these 
techniques, or from 
would be nearly so 
Cting their success as 
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the fact that they worked long hours in 
graduate school, many more than the 
course requirements, and that they pre- 
ferred to work on their own. (But I do 
not know how many less successful sci- 
entists have worked hard and preferred 
independence.) 

Nevertheless the tests have contributed 
materially to our understanding of what 
sort of men these scientists are, and have 
also offered essential clues as to how and 
why they have become what they are. 
These now can be followed up in more 
direct fashion. 

It would seem that nearly all educa- 
tional systems tend to stultify any at 
tempt to learn how to do things or to 
learn things for oneself. It is much easier 
to teach dogmas, of whatever variety, to 
require only rote learning (instead of 
only so much as is actually necessary as 
a tool), and to forget that even our tools 
are only conventions. It is easy to penal- 
ize independent thinking. (How much 
have our "rapid check" tests, helped in 
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this?) It is easier to give assignments in 
terms of so many pages to be read than 
in terms of problems to be solved by 
whatever means can be found. The point 
is crucial, and it is as important in the 
elementary and high schools as in col- 
lege. 

Most of these subjects were fortunate 
enough somewhere along the line to have 
found a teacher who induced them to 
find things out for themselves, or who 
let them do so, or who insisted that they 
do so because he did not want to be 
bothered. Once intellectual independ- 
ence was really tasted, nothing else mat 
tered much pedagogically; bad teaching 
then was only an irritation. But how 
many are there who have never learned 
to rely upon themselves, to find how 
valid their own thinking may be? Cer- 
tainty of his own worth is any man's 
greatest need. T hough some of them may 
find it only there, scientists do find this 
certainty in science. 


XI. SUMMARY 


This monograph has presented the life 
history and test data of 14 eminent psy- 
' chologists and 8 eminent anthropologists, 
and compared them with the biologists 
and physicists previously studied. This 
summary will omit the comparative ma- 
terial. 

Selection was by 
presently doing research. 


peer ratings of men 
Average age 15 


level was generally higher for the anthro- 
pologists. The fathers of half of the psy- 
chologists and of three of the anthropolo- 
gists were professional men. Е 

All of the subjects are married and 
most of them have children. Average 


age at marriage was 26.5 for psychologists 
and 26.1 for the anthropologists. Five of 
the psychologists and four of the anthro- 
pologists have been divorced at least 
once. 

They received their B.A.’s at an aver- 
age age of 21.4 for psychologists, 22.1 for 
anthropologists; their Ph.D.’s at an aver- 
age age of 25.8 for psychologists, 28.6 for 


anthropologists. 


6.7 for the sychologists, 49-4 for the 1 - 
| мете ч The majority of both Early interest in literature and the 
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history interests. The psychologists were 
relatively late in determining upon a 
profession, largely because psychology 
was not taught in high school or early 
college. 

Among both groups, particularly the 
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anthropologists, early feelings of per- 
sonal or family superiority on a social 
or intellectual basis were common. Pat- 
terns involving overprotection and firm, 
if not overt, control were frequent, and 
strong rebelliousness was usual. A num- 
ber of the subjects still show resentment 
over family discipline or interference. 

All but two of the men came from 
Protestant homes, none from Catholic 
homes, and most had some religious 
training. Only two are now interested in 
church. 

Average raw scores on the verbal test 
were 57.7 for psychologists, 61.1 for an- 
thropologists. On the spatial test they 
were 11.3 and 8.2 respectively, and on 
the mathematical 15.6 and 9.2. 

On the Thematic Apperception Test 
both groups gave relatively long stories, 
and manifested generally a similar pic- 
ture. А common theme is of general help- 
lessness in the face of severe problems. 
There is considerable dependence on 
parent figures, and a number of stories 


ROE 


of unhappiness and guilt with regard to 
this relation. The group is strongly con- 
cerned with interpersonal relations, fairly 
free in discussing heterosexual ones, and 
not particularly conventional. 

On the Roschach the social scientists 
are remarkably productive, rather un- 
critical, and somewhat haphazard in 
their use of rational controls. They are 
very sensitive, intensively concerned with 
persons, rather freely aggressive, and 
often troubled with conflicts over domi- 
nance and authority. 

The group Rorschach records of 129 
other psychologists and anthropologists 
have a much lower average number of 
responses and a significantly better ad- 
justment score. 'The eminent group used 
less W and more Dr, were both more 
original and less controlled, produced a 
wider range of responses, including more 
anatomy and sex responses, and more 
concept-dominated series of responses, 
and tended to proportionately more 
color than movement. 
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The Development of a Test for the Measurement of 
Anxiety: A Study of Its Reliability 
and Validity” * 


M. J. Freeman 
North Hollywood, California 


A review of the literature on anxiety 
reveals agreement on the fundamental 
assumption that fear, frustration, con- 
flict, threat, and apprehension are basic 
facets of anxiety. Although in many 
instances a divergence of opinion exists 
as to the relative importance and pri- 
macy of these emotional forces, there is 
no dispute as to the centrality of anxiety 
in relation to the development of neu- 
rosis. 


A. DEFINITION OF MANIFEST 
Anxiety (“MA”) 


In this study the term manifest anxiety 
embodies the behavioral responses of 


1 This test is now combined with the psychoso- 
matic test which was published separately (3). 
Since the latter instrument was standardized 
upon the same subjects as in the present investi- 
gation, the final instrument provides a suitable 
Measure of both anxiety neurosis and psychoso- 
matic syndromes. А 

?In view of the fact that this final measuring 
instrument is based upon an original doctoral 
research performed at the Claremont Graduate 
School, as well as upon earlier graduate research 
at the University of Southern California, the 
author desires to express grateful acknowledg- 
ment to Dr. J. P. Guilford of the University of 
Southern California and to Dr. Florence Mateer, 
Dr. F. Theodore Perkins, and Dr. J. E- Caster of 
Claremont Graduate School, for their respective 
guidance in the various phases of this research. 
Thanks are also extended to Dr. Eugene Ziskind, 
Dr. Harry Roback, and Dr. Karl O. Von Hagen 
for their excellent cooperation in providing 
Medical facilities for validation of the criterion 
cases. 


fear and apprehension which psychiatrists 
have observed to be manifest to an 
abnormal degree in persons suffering 
from neurosis.? It was assumed that these 
observable manifestations are in effect 
cues to a nuclear syndrome of anxiety. 

This study assumes that anxiety as a 
pathological manifestation is to be differ- 
entiated from normal anxiety which ‘oc- 
curs in response to an actual external 
threat. The following psychiatric require- 
ments for the diagnosis of manifest anx- 
iety were laid down in the present study: 

a. Minimum observation period of 30 
days by attending physicians, most of 
whom were psychiatrists. 

b. In each instance, medical findings 
which reported no organic pathology 
to account for the symptoms. 

c. In each instance, concurrence by the 
head hospital psychiatrist in the diag- , 
nosis of manifest anxiety. 


B. SPECIFIC PURPOSES OF THE 
PRESENT INVESTIGATION 


If the assumptions in the above sec- 


3The term “manifest” has been selected in 
order to identify that form of anxiety which is 
observable, and therefore capable of being 
identified, by the attending psychiatrist. It is to 
be distinguished from "latent" anxiety, which 
would provide a difficult basis upon which to 
make an objective evaluation. The term “mani- 
fest anxiety" therefore involves an overt expres- 
sion of the inner (nuclear) feelings of abnormal 
fears and apprehension. 
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tion are correct, it follows that manifest 
anxiety, as defined, will not appear in 
a normal population, and that manifest 
anxiety will be present in the various 
forms of anxiety neuroses. 

The problem here is twofold: (a) to 
develop a valid measuring instrument of 
manifest anxiety (“МА”), and (b) to 
differentiate “MA” cases from the normal 
population. 

Specific questions for investigation 
were as follows: 

1. Does the factor of hospitalization 
have an effect upon the development of 
manifest anxiety (“МА”)? 

2. Does sex have any relationship to 
“MA”? 

3. What type of item would prove 
most successful in differentiating the 
“MA” criterion cases from the normals? 
What implications may be drawn from 
the content of the valid items? 

4. Is the psychiatric classification of 
manifest anxiety a clinical entity capable 
of objective measurement? 

5. Is manifest anxiety nuclear to all 
forms of psychoneurosis? 


C. DEVELOPMENT OF TEST MATERIALS 


The following factors have been given 
careful consideration in order to over- 
come the common weaknesses of a paper- 
and-pencil personality test: 

a. The elimination of questions or 
declarative items the answers to which 
an uncooperative subject could readily 
falsify; e.g., "Are you nervous?” and “I 
daydream very little.” 

b. The construction of items with 
meaning-tones sufficiently disguised that 
the subject will be unaware of the diag- 
nostic intent of the items. (This purpose, 
it is realized, cannot be fully accom- 
plished in every instance.) 

c. The formulation of items of a pro- 
jective character. The test is to bring 


about projections through the respond- 
ent’s use of the mechanism of identifica- 
tion. Examples: 


Usually when there is pain in 
one part of the body, other 
parts of the body also become 
affected with pain. ( ) Yes ( ) No 


The person who presents the 

more undesirable behavior is 

(1) the one who criticizes 
people 

(2) the person who lies oc- 

casionally (Уз (ys 


A person who prefers to be 
alone is usually 


(1) ап unfriendly person 
(2 one who minds his 
own business . 
(3) a home lover CIEE ym t s 
In the following type of item, the 
respondent answers in accordance with 
the following instructions: 

Below is a list of paired characteristics. You 
are to place an “Х” before the item of a pair 
which comes closest to fitting the behavior of 
the ayerage person. Be sure that you mark one 
of each set of statements. 


( ) fears another war taking place 

( ) fears doing the wrong thing 

Examination of the items above shows 
that the subject, in giving answers, 
would presumably need to respond 
through a projective mechanism of one 
sort or another. 


D. TITLE AND GENERAL DESCRIPTION 


The title of the complete measuring 
instrument is the Freeman “МА” and 
"PS" Test. "MA," of course, stands for 
Manifest Anxiety; "PS" for Psychoso- 
matic. The “МА” test will be found in 
the appendix. 

It will be observed that the instructions 
on the face sheet give the. subject the 
impression that the purpose of the “МА” 
test is to determine his ability to judge 
the behavior of other people. The pur- 
pose of this disguise is to remove all pos- 
sible tension and defensiveness in the 
subject in taking the test. 
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The “MA” part of the test contains 
five subsections listed as A, B, C, D, and 
Е. There is a total of 141 items in these 
combined sections. 


Е. TECHNIQUE OF ADMINISTRATION 


In an effort to standardize the “MA” 
test in realistic situations, the test was 
administered only under conditions 
which led the subject to regard the tak- 
ing of the test as a serious performance. 


Hospital and nonhospital subjects were given 
the test singly or in small groups, In some cases, 
the tests were given by the head psychiatrist or 
his assistant, while in other cases they were 
administered by the investigator, professor, or 
by the personnel manager. However, great care 
Was taken in each instance to provide uniform 
instructions to the subjects. 

In the hospital situations, the patients were 
told that the test was being given because the 
doctors needed the information to assist them 
in making a further diagnosis. In industrial 
Situations, the test was administered to actual 
job applicants. In the college classrooms the 
Professors of the respective classes gave the tests 
to their students with the instructions that the 
test results would be used by the professor for 
his own evaluation of the student. | 

Quite often after starting the test, the subjects 
Would approach the examiner and ask the ques- 
tion: “How should I take the test, the way I 
think others feel or the way I feel?” In each 
instance, the answer was given: “It does not 
Matter, either way you please." As indicated pre- 
Viously, it is assumed that the subject has no 
basis for response other than his own ex- 
periences. E " 

Where subjects sought to obtain clarification 


of a particular question in order to be assisted 
they were simply 


11 giving their best answer, > Ri 
again referred to the preceding instructions. NO 
Other information was provided. 

of each 


It was required that the signature 
Subject appear on the test. 


F. SUBJECTS 

In the development and validation of 
the test, 921 subjects were tested. It has 
taken a period of three years to develop 
the final measuring instrument. 

The investigation was concerned with 
two principal groups: (а) Control ( Nor- 
mals”), and (b) Criterion ("Manifest 


' Anxiety Cases"). The two groups will 


hereafter be designated as the “М” and 
“MA” groups. 
1. The Criterion (“МА”) Group 

Considerable attention has been de- 
voted to the matter of obtaining a valid 
criterion. In keeping with the objective 
of avoiding any possible misconception 
regarding the character of manifest anx- 
iety itself, every psychiatrist and resident 
physician was provided with the defini- 
tion of manifest anxiety. In no instance 
did this investigator encounter any dis- 
pute regarding the existence and nature 
of this psychopathological trait. 

Furthermore, the physicians were’ ad- 
vised that only those cases in which mani- 
fest anxiety was severe were to be se- 
lected, i.e., termed as “Manifest Anxiety” 
cases. The classification of personality 
disorder was not of any importance for 
this study. Consideration was given to 
one factor only: the patients selected 
were to be those who, on the basis of 
medical observation, displayed signs of 
manifest anxiety in accordance with the 
definition of that term. 

To further insure the validity of the 
criterion, sampling was performed not 
in one particular hospital as is so often 
the case, but in several different institu- 
tions. It is believed that this procedure 
eliminates the weakness of one-sided 
diagnosis, and furthermore it would 
scem to effect a more representative 
sampling of the criterion cases. 

The sources of cases in the hospitals 
were not limited to the neuropsychiatric 
wards. A large percentage of the “N” 


.cases was selected from gastrointestinal 


wards. Here the procedure for selection 
was as follows: the chief psychiatrist and 
the investigator visited the general wards 


* The subgroups will be discussed in a later 
section. 
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of the hospital and consulted with the 
resident physicians regarding the avail- 
ability of functional cases. In each in- 
stance, the resident physicians were told 


that the cases desired were those patients ` 


who fit the picture of the manifest-anx- 
iety sufferer (on the basis of the defini- 
tion) and whose complaints were dis- 
covered to have no organic basis. Each 
case submitted by the resident physician 
was fully discussed and had to meet the 
stated requirements before being ac- 
cepted for the study. 


2. The Normal (“N”) Group 


Owing to the assorted composition of 
this group, it is apparent that the group 
cannot be considered as a control, in the 
true sense of the term. It is conceivable 
that among the “normal” population 
ther2 are some psychotics, prepsychotics, 
and severe cases of anxiety neuroses. In 
addition, there is question whether any 
one is completely free of the trait of 
anxiety. The control group should there- 
fore be regarded as a group of “normals” 
which is to be differentiated from the 
“criterion” group on the grounds that the 
latter group displayed extreme manifest 
anxiety. 

Particular attention was paid to the 
matter of representative sampling. As 
in the case of the criterion sampling, a 
variety of sources was tapped. For ex- 
ample, the outside or nonhospital “N” 
group (other groups will be discussed in 
the following pages) was composed of 
(а) students from several different college 
classes, (b) salesmen, and (c) clerical 
workers. 


G. DESIGN or STUDY 


The design of the study embodied the 
following considerations and procedures: 
1. All groups studied for validation 
of the test were matched, as far as possi- 


ble, on the variables of age and education 
so that these two factors would not ma- 
terially influence the results of the in- 
vestigation. 

2. The problem of measuring mani- 
fest anxiety and not other variables in- 
herent in the situation constituted a 
major consideration. To compare hospi- 
tal “MA” cases with the nonhospital 
(outside) "N" cases alone would not 
suffice, since the factors of hospitaliza- 
tion could readily affect the measure- 
ment. Hence, it became necessary to at- 
tempt control of this variable by appli- 
cation of the measuring instrument to a 
similar group of hospital cases character- 
ized by equal length of stay in the hos- 
pital, and by organic illness without 
“MA” involvement. With such considera- 
tions in mind, the following subgroups 
were composed in order to obtain items 
which would effect valid differentiation: 

a. Hospital “MA” cases were com- 
pared with hospital “N” cases. The first 
step in the standardization of the test 
was to develop an adequate number of 
item-differentiators for these two groups. 
However, in order to make sure that 
hospitalization was not exerting undue 
influence on the results from the "N" 
cases, the group comparisons described 
in b and c below were also made. 

b. Nonhospital “N” cases were com- 
pared with the hospital “MA” cases. The 
purpose here was to eliminate the factor 
of hospitalization as an influence on the 
development of anxiety in. the “N” 
group. The factor of item-identity also 
required consideration. Presuming that 
the item-differentiators secured in the 
first investigation were for the most part 
measuring “MA” and not hospitalization, 
i would be necessary for the same item- 
discriminators to effect discrimination 
of the groups in this second procedure. 

c. Nonhospital “N” cases were com- 
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pared with hospital “N” cases. The pur- 
pose here was to attempt a further con- 
trol of the factor of hospitalization. If the 
measuring instrument is a valid one, rela- 
tively few items (ideally, none) should 
discriminate between these two groups. 

3. Since certain groups would neces- 
sarily contain both sexes, the problem 
of possibly measuring sex differences 
rather than "MA" differences also had to 
be taken into account. A further step in 
the validational procedures, therefore, 
was the comparison of a new group of 
100 hospital “МА” male patients with 
à new group of 5o nonhospital female 
subjects, to determine if sex difference 
influenced the results of the investiga- 
tion. 

4. A reliability study was performed 
upon a new group of 100 nonhospital 
"N" subjects. 

5. The reliability study was extended 
to include those items which were "nearly 
significant," to determine if the inclusion 
of these items would increase the relia- 
bility of the test. 

6. The design further examined the 
significant items to determine (4) which 
type of item was most successful in dif- 
ferentiating the “МА” from the non- 
“MA” cases; and (b) what implications 
could be derived from the content of 
the valid items. 

7. Finally, the validity of total scores 
on the test was determined, and norms 
were established. 


Н. VALIDATION AND STANDARDIZATION 
ОЕ THE TEST 


The test was validated on a total of 
921 subjects.’ Of this number, 405 were 


‘The hospital “MA” and “N” cases were ob- 
tained from the White Memorial Hospital and 
the Cedars of Lebanon Hospital in Los Angeles; 
from the Los Angeles County General Hospital; 
and from the Veterans Administration Hospital, 
Van Nuys, California. 


‘used in preliminary investigations (160 


criterion cases and 245 control subjects) 
of both sexes. Since a detailed report of 
the results of these preliminary studies 
would heavily overload this paper with 
statistical data, only occasional reference 
will be made to these earlier investiga- 
tions in the course of the present study. 

The 616 different subjects comprising 
the group used in the final procedures 
in the validation of the test are classifi- 
able as follows: 


° 
Item-validation studies: Total 366 

150 criterion cases 

216 control subjects 


Reliability studies: Total 100 
100 outside (nonhospital) “N” subjects 


Sex-difference study: Total 150 
(Includes the 100 “N” of the reliability study) 


Cross-validation of total test: Total 200 
(Includes the 100 “N” of the reliability study) 


The procedure in this investigation 
for the validation of the test differs from 
the usual method of test validation. In 
the latter instance, standardization of a 
test is accomplished by accumulating a 
number of significant indicators and then 
applying the completed instrument to a 
new group of criterion cases for valida- 
tion of total scores obtained by the in- 
strument. In this investigation, signifi- 
cant items were developed in preliminary 
item-analysis studies, and each item of 
the completed instrument was validated 
by comparison of responses in various 
"MA" vs. "N" groups. This procedure 
has the advantage of validating every 
single item of the test, through the 
establishment of item-identity in all of 
the validity comparisons made. The fact 
that a total of 771 subjects was used in 
the preliminary and final applications 
of this validation procedure, of which 
number 310 were “MA” cases, should 
adequately establish the validity of the 
instrument on the basis of constancy of 
item-differentiation. 


J. FINAL ITEM-VALIDATION STUDIES 
1 AND 2 


The purpose in Final Study No. 1 was 
to sample 100 “N” hospital cases and 150 
“МА” hospital cases for further valida- 
tion of the significant items obtained 
with similar groups and with similar 
numbers in the preliminary investiga- 
tions. This validation study was con- 
fined to hospital cases only, so that the 
effect of hospitalization might "cancel 
out” in the two groups. 

The groups were successfully matched 
for education and age distributions, 
there being no significant differences 
between the standard deviations for age 
and education in the two groups (t of .03 
and t of 1.00). 

Of 141 items, 18 showed significant 
phi values (10 significant at .o5 level 
and 8 significant at .o1 level). In all the 
investigations, both preliminary and 
final, Guilford's phi-coefficient was em- 
ployed as a measure of the power of 
each item to distinguish between the 
groups compared. 

Final Study No. 2 deals with two 
groups of "N" cases. One of the groups 
is institutional, consisting of 100 hospi- 
tal "N" casés, and the other is a group 
of 116 outside normals. The purpose 
here was to determine if the normals in 
the hospitals responded to the test items 
similarly to the nonhospital normals. 

An attempt was made to match the 
two groups for age and education. The 
results indicate that while the groups 
were matched on the variable of educa- 
tion, a statistically significant difference 
exists in the variability of age (t's = .og 
and 2.77). 

The statistical findings obtained from 


This is a representative group composed of 
21 school teachers, 17 students of a class in 
speech, 48 salesmen, and go industrial applicants. 
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the comparisons of the two groups show 
eleven significant items. 

The tentative observation which may 
be formed on the basis of these statistical 
comparisons is that the comparison of 
the normal groups produced fewer dis- 
criminating items than the comparisons 
of the hospital normals with the “MA” 
hospital cases. This finding is in line with 
the data of the preliminary studies, indi- 
cating that the items tend specially to 
discriminate the “MA” cases. 


J. FINAL IrEM-VALIDATION STUDY 3 


In this investigation, the plan was to 
compare a group of 116 nonhospital “N” 
subjects with a group of 150 “MA” hos- 
pital patients in order to obtain valid 
item-differentiators. The first step was to 
attempt to match the groups on the vari- 
ables of аре and education. The two 
groups were successfully matched in edu- 
cation (no significant difference between 
means or standard deviations, respec 
tively. Although the groups were not 
successfully matched in age, the difference 
does not appear to hold practical sig- 
nificance. Item analysis of the results of 
the comparisons of the two groups re- 
sulted in securing 40 significant phi val- 
ues. 

Table 1 presents comparisons of the 
results obtained in the final item-analysis 
studies, as well as related data. 


K. EvALUATION: CORRESPONDENCE OF 
SIGNIFICANT PHI VALUES IN FINAL 
STUDY 1 AND FINAL STUDY 3 
In comparing the significant differen- 
tiators of Study 1 with those of Study 
3, the following findings were secured: 

1. Fourteen of the 18 significant val- 
ues in Study 1 were also significant in 
Study 3, indicating that the test was dif- 
ferentiating “MA” cases from cases in 
the two “N” groups, and also suggesting 


(8 very sig.) 
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ТАВГЕ т ° 
Put COEFFICIENTS INIPRESENT STUDIES, FOR IrEMS FOUND SIGNIFICANTLY 
DISCRIMINATIVE IN PREVIOUS STUDIES 
Final Study 1 Final Study 2 Final Study 3 
(Males) (Males) (Males) 
100 hospital “N” cases тоо hospital “N” cases 116 nonhospital “N” cases 
150 “МА" hospital cases 116 nonhospital “N” cases 150 hospital “MA” cases 
Significant à — . 121 +135 .120 
Very signif, ¢=.162 177 +160 
Number of Significant Phi's ә 
18 її 40 
(то sig.) (3sig) , (12 sig.) . 
(8 very sig.) (28 very sig.) 


that the significant items of the test are 
relatively immune to hospitalization in- 
fluences. 

2. Since 4 of the 14 items in Study 1 
increased their significance from the 5 to 
the 1 per cent level in Study 3, this may 
be taken to mean that either the confine- 
ment of hospitalization itself or the pres- 
€nce of an organic illness develops some 
Measure of anxiety in the organically ill, 
but not enough to identify them with 
the “MA” syndrome. 

3. All of the values which were signifi- 
cant at the 1 per cent level in Study 1 
Were equally significant in Study 3. This 
evidence of item-identity further estab- 
lishes the validity of the indicators. 

4- Since in Study 3, 28 of the 4o dif- 
ferentiators were at the 1 per cent level 
of significance as against 8 of 10 in Study 
1, the evidence strongly suggests the 
Observation that the test is measuring 
Successive degrees of anxiety, from the 
nonhospital normals, through the organ- 
ically ill. (hospitalized) normals, to the 
hospitalized “МА” cases. 


L. FINAL STUDY 1 COMPARED 
witH FINAL STUDY 2 
In comparing Study 1 (hospital “N” 
and hospital “MA” cases) with Study 2 
(hospital “N” and nonhospital “N”), 


the following results were secured: 

1. Only 4 of the 18 significant items in 
Study 1 showed correspondence of sig- 
nificance in Study g, thereby again indi- 
cating that only a slight increase in 
anxiety may be considered to exist- in 
the hospital “N” cases over the nonhos- 
pital "N" subjects. 

2. Since only 11 indicators were estab- 
lished in Study 2 between the two groups 
of “N” cases, 18 between the hospital 
“М” and the hospital “MA,” and 4o be- 
tween the nonhospital "N" and hospital 
“MA,” the results may be regarded as 
showing the instrument to be a valid 
measure of "MA," both as to extreme 
(hospitalized “МА”) cases and the mid- 
dle of the continuum (hospital "N" 
cases). j 

М. FINAL STUDIES 2 AND $ 

Comparison of results of these two 
studies (hospital “N” and nonhospital 
“N” cases, vs. “MA” hospital and non- 
hospital “N”) gave the following results: 

1. Nine of the 11 significant indicators 
in Study 2 are the same items as in Study 
3, thereby establishing item-identity. 

2. Eight of the g items are at the 1 
per cent level of significance in both 
studies. 

3. Study 3 gained 31 new significant 
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indicators when the nonhospital “N” 
cases were compared with the criterion 


cases. 
N. DISCRIMINATING ITEMS 


In all of the item-analysis studies, the 
type of item in subsection “A” of the 
test typically maintained its consistency 
in being the most successful differentiator 
between the “MA” and the non-“MA” 
cases. Of the total number of valid items, 

32 were of the “A” classification, only 

one significant indicator was secured 
from the “B” category, none from sec- 
tions "C" and "D," while 7 emerged 
from the "E" classification. 


O. RELIABILITY STUDY I 


This investigation was based upon a 
new group of 100 nonhospital “N” sub- 
jects that included: 17 salesmen in in- 
dustry (who were informed that their 
employment would depend upon their 
obtaining a satisfactory score on the 
test), 20 fraternity applicants (who were 
given the inventory with the statement 
that their test scores would serve as a 
basis for evaluating their qualifications 
for admission into the fraternity), and 
63 students in speech, drama, and com- 
merce. The professors of the respective 
classes gave the tests to their male stu- 
dents with the instructions that the test 
results would be used by the professor 
for his own evaluation of the student. 

The Kuder-Richardson formula #21 
was employed for a determination of 
the reliability coefficient. The results of 
this preliminary investigation are as fol- 
lows: Range 20, Mean 17.04, SD 3-94, 
and Reliability Coefficient, .49. 

Since the reliability coefficient was 
not high,’ the K-R formula was applied 


"Guilford (8) in discussing the question of 
reliability has stated that the old standards for 
reliability and validity need serious re-evaluation, 
He cites three dramatic instances where three 


in another preliminary study with 
weighted scores. The results showed 
that the coefficient based on weights 
turned out to be essentially the same 
(ri = 48). 
P. RELIABILITY STUDY II 

Procedure 

The design in this reliability study 
was to determine whether increasing the 
number of item-differentiators would 
raise the reliability of the test. Accord- 
ingly, a procedure was followed in which 
all of the phi coefficients were placed in 
rank order, and the 56 items which had 
phi values of .og or over were selected.? 

The results of this study indicate that 
including the "nearly significant" phi's 
raises the reliability coefficient from .49 


ZN 


8 N 14 7 20 23 2 29 32 35 38 
RAW SCORES 


Fic. 1. Distribution of Raw Scores Based on 


56 Items: Final Reliability Study, 100 Outside 
“N” Cases, 


in the first reliability study to the rela- 
tively high level of .73 in this present 


useful tests whose statistics were based on large 
samples had reliabilities below 40. 

* Guilford (6) recommends а simple approxi- 
mation weight for general use and provides an 
abac for its estimation when the correlation be- 
tween item and the criterion is the phi coeffi- 
cient. He derived a formula for the standard 
error of this weight and presents tables of signifi: 
cant and very significant weights in terms of 
deviations from the median weight. 

“The minimal value of .12 was used in the 
preceding studies. This “N” gróup represents the 
Same group of 100 “N” cases used in the pre- 
liminary reliability study. 
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, 
TABLE 2 a 
COMPARISON OF TOTAL SCORES or тоо HosritaL “MA” AND 
тоо NONHOSPITAL NORMAL CASES 
(Total Scores Based on 56 Items) 


Group, ا‎ Mcan SD 
тоо “МА” hospital cases E 29.30 7-29 
тоо "N"' nonhospital cases 20 24.81 6.18 
Critical score: 28 
Tests of Significance = 


1 of Means 
Validity Coefficient ф.... 
Equivalent of Pearson r (rg). 
Chi Square 


* Since the scores on the tests represent a continuous distribution and the two groups of “N” and 
"MA" act as a dichotomy and may be considered a point distribution, phi becomes equivalent to a 


Pears la ME 
rson r by the formula rg 798 


** With one degree of freedom, a chi square of 6.635 indicates significance at the 1 per cent level, 


study. Range of scores was 29; the mean 
score became 24.81; the SD, 6.18. 

Figure 1 provides a graphic distribu- 
tion of the scores. It is to be observed 
that the distribution approximates а 
normal сигуе.2° 


Q. Srupy or SEX DIFFERENCE AS A 
FACTOR IN ANXIETY 


The investigation here was concerned 
with two new groups of nonhospital “N” 
subjects (100 males and 50 females) se- 
lected at random from college students, 
to determine if the variable of sex dif- 
ference is a contributing factor to anx- 
lety. 
On the basis of the results obtained 
in this study, it may be stated that no 
Significant difference exists between the 
scores of the two groups. Sex does not 
seem to be a determining factor in the 
formation of anxiety (¢ of means = .89). 


The 56 items with significant or “nearly 
Significant” phi values are identified in the “MA 
test in the appendix. 


R. VALIDATION Or Trsr: TOTAL SCORES 

The purpose of this study was to’vali- 
date the total scores of the test, using 
new groups of outside "N" and "MA" 
cases for the development of a scoring 
key. The procedures employed were as 
follows: 

1. А new group of 100 "MA" hospital 
cases was given the test. 

2. The scores were compared with 
the scores of the 100 nonhospital "N" 
cases which had been used in the pre- 
vious reliability study. 

3. Fisher's t test of significance was- 
applied to the means of the test scores. 

4. А cutoff score was established by 
the graphic method. 

5. The phi coefficient and chi square 
were employed for validity studies. 

Table 2 presents relevant data. 

1. t of Means 

The data in Table 2 show a very sig- 

* The same procedures were followed by the 
psychiatrists in the selection of this new group 
of 100 "MA" cases as characterized the previous 
psychiatric samplings of the hospital "MA" 
cases, 


М. ]. ЕВЕЕМАХ 
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FREQUENCY 
(С Per Cent ) 


LEGEND: 


100 Outside "N* Cases 
ТОО MA’, Cases 


И = Critical Score 


8 п 14 17 20 23 26 29 32 33 38 4 44 47 50 
RAW SCORES 


Fic. 2. Distribution of Raw Scores Based on 56 Items: Validation Study, 
100 Outside "N" Cases and 100 "MA" Cases. 


nificant difference in the mean scores 
when the “N” group is compared with 
the “MA” group. This would indicate 
that there is less than one chance in a 
hundred that the observed mean differ- 
ence between "N" and "MA" scores 
could be produced by chance. The null 
hypothesis can therefore be rejected with 
confidence. 

Figure 2 shows the distributions of 
the scores. 

2. Critical score 

The cut-off score was established by 
the graphic method of locating the point 
of intersection of the curves of the dis- 
tributions of the two groups. The critical 
score is 28. П 

3. Validity coefficient “phi” and value 

of “chi square” 
The validity coefficient, Ф, equals .g2; 


in terms of equivalent Pearson r, this 
equals .40. For a significance-test, phi was 
converted into chi square (7, p. 246)" 
As indicated in Table 2, chi square 
equals 13.31. Since the required figure 
for significance at the 1 per cent level 
is 6.635, there is less than one chance in 
a hundred that the obtained chi square 
could occur by chance. The result is 
therefore very significant and the null 
hypothesis can’ be rejected with confi- 
dence. ‘ 
S. THE CRITICAL Score 


The critical score used in separating 
normals from abnormals cannot be con- 


* The formula reads y? = МФ. Guilford states 
that the standard error for phi is too laborious 
to be of practical value and he recommends that. 


for tests of significance, chi square, derived from 
phi, be employed. 


| 
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sidered as a clear-cut dividing line. The 
problem of such separation has always 
been a difficult matter which has elicited 
much discussion (2). The term "MA" 
has been defined in this study as amounts 
of anxiety observed to be present in a 
very severe degree. Yet "normals" who 
possess anxiety in less amounts (below 
the critical score) may also show dis- 
turbed behavior. 

The clinical setting, however, demands 
some dividing line in order to assist in 
the identification of the "MA" case. To 
re extent, a critical score becomes valu- 
able. 


TABLE 3 


"MA" CENTILE NORMS BASED ON 100 
NONHOSPITAL “N” CASES 


i Score Integral 
enne Point Score 
99 38.5 39 
95 34.5 35 
99 33-9 33 
85 32.0 32 
8o 30.0 30 
75 20.0 20 
70 (c.s.)* 28.2 28 
60 26.7 27 
50 25.0 25 
40 23.3 23 
3o 21.5 22 
20 19.8 20 
то 16.6 17 


* 
C.s. —cut-off, score. 


In order to complete the development 
of the scoring key, a percentile table has 
been constructed, as shown in Table 3. 


The cutoff score falls at the 7oth per- 
cases, which 


centile of nonhospital “N” 
nhospi- 


means that go per cent of the no 
tal “N” population have scores higher 
than the cut-off scores presented by the 
test. 


Т. CONCLUSION AND IMPLICATIONS 


The preliminary item-analysis studies, 


the three final item-validation studies, 
the two reliability studies, the further 


study of sex difference, and the final 
validation study for the establishment of 
a cutting score and norms seem to justify 
the following conclusions: 

1. A pencil-and-paper personality test 
can become a reasonably valid measuring 
instrument if structured on a projective- 
identification basis such as the “MA” 
Test developed in this investigation. The 
“MA” Test maintains the advantage 
over other objective scoring instruments 
through (a) its feature of disguise, the 
test being ostensibly designed to evalu- 
ate the subject's ability to judge (socially) 
the behavior of other people; (b) elimi- 
nation of conscious insight into the char- 
acter and intent of the items, thereby 
reducing the factor of "faking" and 
manipulation of the test items; and (c) 
causing the respondent to project his 
unconscious identifications for revelation 
of his personal anxiety characteristics. 
Inspection of responses to the individual 
items of the "MA" Test also allows the 
examiner to locate the significant indi- 
cators of manifest anxiety and to estimate 
the nature and extent of the subject's 
manifestations of anxiety. 

2, The implications resulting from 
the above findings should prove to be 
highly significant for clinical psychology. 
If, as seems likely, anxiety reflects a 
fundamental, nuclear manifestation in 
personality disorders, it would seem that 
future clinical research should be di- 
rected towards a more adequate under- 
standing of the effects of fear upon the 
development of emotional pathology and 
biofunctional disturbances. Similarly, 
from the standpoint of psychotherapy, 
effective reconstruction of the personality 
would need to take into account adequate 
modification or eradication of the nu- 
clear pathological elements of fear and 
anxiety. 

3. The securing of a low score on the 
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“MA” Test should not be regarded as 
an indicator of absence of anxiety or 
presence of good emotional adjustment. 
Empirically, the results suggest the con- 
clusion that scores below 1 SD from the 
mean may be found to characterize either 
the psychopaths or the anxiety cases who 
have developed a "comfort trend" in 
their behavior. In both these instances, 
the neurosis manifestations would in- 
volve a pathological deficit of normal 
apprehension and conflict through “blot- 
ting out" reality, or through relatively 
uninhibited libidinal expression. 

4. Of particular significance is the re- 
lationship of the "MA" (manifest anx- 
iety) nucleus to the various pathological 
directions of the neurosis disorder, in- 
cluding the intellectual functioning. It 


is suggested that future research could 
take into consideration possible relation- 
ships between high "MA" scores and 
clinically suggestive signs of response 
patterning on the Wechsler-Bellevue test. 

The results of this investigation point 
in the direction of anxiety being nuclear 
to various forms of neurosis. The basis 
for this statement is the fact that all 
forms of neurotic disorder are repre- 
sented in the group of criterion cases, 
who were selected only for "manifest 
anxiety" (see pages 3-4). 

? A subsequent paper based on further re- 
search suggests the hypothesis that manifest 
anxiety is nuclear to the psychoncuroses in gen- 
eral. If still further research bears this out, the 


significance of the “МА” test will obviously be 
greatly enhanced. 


APPENDIX 
THE FREEMAN MA TEST? 


ааа леза Status 


TOR TET DE IDE Occupation ...........° 


INSTRUCTIONS 


The purpose of this test is to tell how well you are able to judge the behavior of other people. In 
some questions you are asked merely to check “yes” or “по.” In others you are to choose the right 
answer. Read each question carefully, but do not spend too much time on any one question. 


EXAMPLE 
Questions 


1. A boastful person has a weak character 
2. A very fussy person is 

(a) very hard to get along with 

(b) no trouble at all 


QUESTIONS 


1, When someone says the wrong thing in conversation, he is bothered by 


it afterwards. 


2. One who often loses his temper feels sorry afterwards. 
g. If someone is easily irritated, the reason is he cannot help himself 


1 Copyright, 1952. 


Answers 


Yes ( ) No (x) 


a(x) b( ) 


ANSWERS? 


Yes (x) No( ) 27 
Yes (x) No( ) $98 
Yes (x) No( ) 18 


2 “у” — response scored positively as an indicator of manifest anxiety ("MA") 
з Only values of phi equal to .09 or greater are listed. Most of these items are statistically significant 


at the .05 level or better. (Cf. Table 1.) 
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E 


QUESTIONS 


4- 


. Going to the blood bank for 

. A good driver is опе who aly 
. Usually when there is pain in one par! 
. The conscientious person continually keeps thin 


. In order to be successful, a person should alw: 


. If a person is very sensitive, the г 


. The person who is exceptionall 
. The person who alwa 
. Being in big crowds of people will 


. A sensible person always keeps the- w 
23. A person who has à great 
. The person who has a grea 
‚ People who reach the top 0 
. Many people suffer fro 
. Going to the movie 
. The difficulty with 
. There are very fe 
. It is correct to say 
. Most people find it 
. Most of us live under a 
. Usually it is best no T 
a yera finds himself pu 

٣ те cae Беки ve р ks his work to make sure that he 
. In handling daily duties, 


. As a rule, one does no' 


. When something of impor 


If a person worries a grcat deal about his job, the reason is that he is 


afraid of losing his job. 
When a person realizes that he has made a bad mistake, he usually 
condemns himself for having made that mistake. 


. Most people believe that a murderer should get the electric chair. 


The average person becomes "weak" at the sight of blood. 


. Looking down from a high building is usually frightening. 
. It is a very good thing that most people go to the doctor at the first 


sign of illness or pain. 
Most people are unable to appreciate 
trouble sleeping at night. 


how miserable it is to have 


the first time usually causes a person to 


be fearful. 
ways has on his mind the many possible 


accidents that can happen to him. 
t of the body, other parts of the 


body also become affected with pain. 
king of all the other 


things that have to be done before the day's work is finished. 
ays be worried about 


doing the wrong thing. 
eason is that he has a fine character. 


From the standpoint of desirable health standards, most people are 


lacking in sufficient cleanliness. 
y concerned about his future security 


is a practical person. 4 
ys has trouble making a decision wants to be sure 


he is not_going to make a mistake. 
frequently cause a person to ех- 


perience a feeling of suffocation. 
indow blinds down at night to 


avoid being seen. 


People who have very few friends are likely to be very selfish people. 


deal of energy is usually a very nervous 


person. NS 
seldom become а politician. 


Ап honest person will very і 
t many fears is usually а coward. 
f the ladder in industry usually get there 


because of some pull. ч 
т extreme fatigue. 
s is one of the best ways to overcome discouragement. 


most relatives is that they are usually very bother- 


some and jealous. 
w people who really understand us well. 

that the average person wastes much of his time. 
particularly annoying to have to wait for a friend 


who is late for Lis appointment. ^od Er M 
"nervous tension because of our "city way 


of living. 3 
ally’ t to trust anything а salesman says of his product. 
tting heart and soul into his work. 


ry often chec! 


wil aake a mistake. Д * 
КРО рота: ot be at ease until the very last thing 


one cann 


i way. 
s out of the way. Its because one does 


t tell a person about his fau 


not wish to hurt his feelings. . 
tance is about to take place, a person usually 


thinks of the many things that may go Wrong. 


ANSWERS 


Yes (x) 
Yes) 
Yes ( ) 
Yes (x) 
Yes (x) 
Yes (X) 
Yes (x) 
Yes (X) 
Yes (X) 
Yes (X) 
Yes (X) 


Yes (x) 
Yes (X) 


Yes (x) 
Yes (X) 
Yes (х) 
Yes (x) 


Yes (х) 
Yes (x) 


Yes (X) 
Yes ( ) 
Yes (x) 
Yes (X) 
Yes ( ) 
Yes (x) 
Yes (х) 
Yes (°) 
Ya ) 
Yes (x) 
Yes (x) 
Yes (х) 
YN) 
Yes ( ) 
Yes (x) 
Yes ( ) 


West ) 


Z 
o 
——— 


2 
© 
——— 


d 


Phi 


a6 


14 


M. J. FREEMAN 


QUESTIONS | 
40. The trouble with ‘most people is that they do not pay enough attention 


41. 
42. 


43- 


63. 


to turning out perfect work. | 
Very few people are sufficiently tidy about their work. 
Only some people have the exceptional ability to judge whether a 


person is telling the truth. 
It is usually very upsetting to have to read in the newspapers about 
a terrible tragedy that has taken place. 


. It is best to have only a few friends, but good ones. 
. One typically finds that the experiences which were at first fearcd 


turned out to have no danger to them at all. 


- Most people find it disturbing to read of the many murders and acci- 


dents that are reported in the newspapers. 
As a rule people's fears concern small silly things rather than large 
events. 


. In this day and age it is very difficult to find enough time in which 


to relax. 


. One has always so many things to do that it becomes difficult to avoid 


being rushed. 


- There are more dishonest than honest people in the world. 
- A conscientious person is one who spends a lot of time thinking about 


his problems. 


"B" (CHOOSE 1 or 2) 


- The person who presents the more undesirable behavior is 


(1) the one who criticizes people 
(2) the person who lies occasionally 


. The less bothersome person would be 


(1) the one who argues a lot 
(2) the one who has a weak character 


. Someone has trouble making a decision. The reason is that 


(1) he is giving careful thought to both sides of the question 
(2) he doesn't trust his judgment 


‚ The one who would prove to be most undesirable as a friend would be 


(1) the person who is very stubborn 
(2) the person who lacks education 


. А person would suffer more from 


(1) nervousness 
(2) rheumatism 


- The person who works rapidly at his job is 


(1) a nervous worker 
(2) an efficient person 


. A person is the life of the party because 


(1) he is always happy 
(2) he is usually unhappy 


. The successful person 


(1) takes things as they come 
(2) worries before each task 


. А person with good character fecls sorry for people in trouble 


(1) once in a while 
(2) all the time 


. People are usually more bothered by 


(1) loud noises 
(2) headaches 


. People are usually more aggravated by 


(1) being disappointed about something 

(2) not being able to solve problems 

The average person attempts to enjoy himself by 
(1) usually doing something 

(2) usually relaxing 
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QUESTIONS 


64. 


65. 


66. 


67. 


68. 


8o. 


» When a supervisor is too 


- A person who prefers to be alone 


- As far as imagination is concernec 


- One usually finds that the av 


- À person usually worries a 


As a rule, when something disturbing takes place 

(1) it docs not last long 

(2) usually causes a person to take it to heart 

OF the two, the more objectionable person is the one 
(1) who is dishonest at times 

(2) who talks too much 

A person is constantly active because 

(1) he does not like to waste his time 

(2) he finds it hard to do nothing 

A person who wants to satisfy his wishes without much delay is 
(1) an impulsive person 

(2) a very successful person 

John Doe has these two fears. He is more disturbed by 
(1) fear of death through an automobile accident 

(2) fear of dying during the night 


. OF the two, a person is more embarrassed when 


(1) realizing he was lost in thought while someone was talking to him 
(2) dropping his fork at the dinner table 


>, 
. People as a rule suffer mostly from 


(1) general aches and pains 
(2) one specific illness 


. Forgetfulness usually takes place 


(1) at work 


(2) at occasions when someone's name has to be recalled 


. (1) most people are very conscientious 


(2) few people are very conscientious 


. People are more frequently disturbed by 


(1) looking down from a tall building 
(2) not having sufficient air in the room 


"C" (CHOOSE 1, 2, or 3) 
“bossy” the employee feels that 


(1) the supervisor should be “fired” 

(2) should be lowered to the employee's rank 
(3) should not pay attention to the supervisor 1 ( 
is usually 
(1) an unfriendly person 

(2) likes to mind his own business Р 
(3) a home lover 1 ( 
1, most people have 

(1) just an ordinary amount 

(2) a small amount : 
(3) a great amount А 1 ( 
erage person regards his personal be- 
longings with 

(1) ordinary care - 

(2) very careful attention — . 

(3) not enough care 1 ( 
bout things because 
(1) he can't help himself 
(2) he gives serious though е 
(3) tries to avoid doing the wrong thing 

3 Н three things. The опе that 


ht to his problems 


- One of your friends is bothered by these 


aggravates him the most is 

(1) shyness 

(2) poverty 

(3) irritability . 1 ( 
Another one of your frien Mowing. The most 
bothersome one is 


ds suffers from the fo 
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QUESTIONS ANSWERS Phi 
(1) sensitiveness ‘ 
(2) rheumatism 
(3) nervousness Я П. 
81. The ideal employee would be one who is 
(1) exceptionally careful about details 
(2) ordinarily careful 


(3) doesn't waste too much time about details rt ) SC O 35 J 
82. Judging our friends, we should say that most of them are 

(1) exceptionally happy 

(2) occasionally happy 

(3) never really happy LE} sO) ged 


83. In trying to be successful at work, one should 

(1) stay overtime and try to get everything done 

(2) try not to become discouraged 

(3) work conscientiously 1¢ ўа ув Ў 
84. John Doe has three problems. He will first try to overcome 

(1) being fearful . 

(2) being in debt 

(3) lack of education Lg ssp FED 

. "D" (CHOOSE ONE) 


85. Someone you know shows these undesirable traits. The most ag- 
gravating trait that he should first start to overcome is 
(1) telling lies Е 
(2) not being on time 1T 


(3) laziness rye 
(4) nervousness 8)4() 


86. A person who has all of the following ailments is probably mostly upset by 
(1) inability to sleep well 
+ (2) continual head colds LC) ERD 
(3) upset stomach . 
(4) earache 
87. Of the following four traits, the most undesirable one is 
(1) a person who continually criticizes 
(2) who is domineering кы) s() 
(3) who shows dishonesty 
(4) who does not save any money 8100) £4 C ) 
88. If one of your friends showed the following traits, the most disturbing one * 
would be E 
(1) his being superstitious 
(2) his becoming easily irritable NE La 
(3) having feelings of insecurity 
(4) having many prejudices -c wc» 
89. A person hurts himself mostly from 
(1) working too much 
(2) frequently losing his temper (IEC 
(3) too much anxiety 
(4) not saving for a “rainy day” 
Below is a list of paired characteristics. You are to place an “X” 
comes the closest to fitting the behavior of the average person. 
Here is an example Ы 
( ) Forgetfulness 
(X) Does not read enough 
Be sure that you mark one of each set of statements. 


Phi 


before each one of the pairs which 
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go. ( ) Tendency to be lost in thought 
( ) Does not read enough 


Phi 


-09 


09 


ао 


94. 


95. 


- (x) Often cannot overcome с 


. ( ) Wishes he ha 


. ( ) Often regrets saying things 


. (x) Has tendency to fee 


- ( ) Likes to attend movies 


( 
( 
( 
- (X 
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( ) Becomes discouraged at times 
( ) Irritable at times 
( ) Inclined towards worry 
( ) Inclined towards fast driving 
| } бий» about work 

оез not belong to enough organizati 
( ) Has few friends rm 
( ) Makes mistakes occasionally - 
(х) Fears looking down from a tall building 
( ) Fears riding in an elevator 


- (x) Fears losing his job 


( ) Fears making a mistake 


- ( ) Feels miserable at times 


( ) Feels lazy at times 


. ( ) Often severely criticizes himself for doing the wrong thing 


( ) Often forgets to remember peoples’ names after first meeting them 


- (x) Not satisfied until every detail is properly handled 


( ) Not satisfied until objectives are reached 


. (x) Fears another war taking place 


) Fears doing the wrong thing 
) Tendency to postpone doing things 
) Does not take enough time for lunch 


) Dislikes riding street cars 

) Too exacting in work 

) Occasional carelessness 

) Dislikes being bossed 

( ) Dislikes heavy traffic 

( ) Keeps hurt feclings to himself 

( ) Occasional loss of temper 

( ) Tries to keep from being aggravated 

( ) Tries not to be late 

( ) Finds it difficult to make new friends 
( ) Finds it difficult to save enough money 
( 

( 

( 

( 

( 

( 

( 


( 
( 
( 
. ( ) Tendency to overlook details 
( 
( 
( 
( 


) Tries hard to be nice to people 
) Tries to be well informed on all subjects | 
) Tendency to look at bad side of future happenings 
) A dislike for getting into an argument 
x) Has been called stubborn by others 
) Has been criticized for being late for an appointment 
) Has been told that he is forgetful 
( ) Has been criticized for being late for an appointment 
ertain problems 


( ) Often changes ideas about things 


. (x) Wishes people were more tactful 


le were more sensible 
d more time in which to do things 
T e more cooperative 


( ) Wishes peop 


( ) Wishes people would bi 


in the morning 


( ) Often likes to sleep later in t ы 
reful in making a decision 


. (x) Has habit of being too c А 
nough thought to old age security. 


( ) Has habit of not giving е 
1 bad when things do not work out as they should 


( ) Has tendency to forget to remember a relative's birthday. 
frequently 

) Likes to play cards with others 

) Believes in leading a practical life 

) Betieves in good neighbor policy 

) Always active and on the go 


27 
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Phi 
t Always interested in enjoying life. 
121. ( ) Dislikes being idle 
( ) Dislikes Communism 1 
ı22. ( ) Eager to know what the next day will bring 
( ) Eager to know the news of the world А 
123. ( ) Wishes there were less unhappiness in this world 
( ) Wishes parking facilities were better 
124. ( ) Believes nervousness can be overcome 
( ) Believes nervousness is very difficult to overcome 
125. ( ) Wants to get rid of all personal fears 
( ) Wants to get rid of all unfinished tasks 
126. ( ) Would like to see Capital and Labor get along 
( ) Would like to have people be more friendly 
127. ( ) Would like to see more education for everyone 
( ) Would like less politics in government 
128. ( ) At times has trouble making a decision 
( ) At times feels a need for rest 
129. ( ) Would wish people would drive more carefully 
( ) Would wish a work week would consist of three days 
130. ( ) Would regard lack of patience as being a form of nervousness 
( ) Would say lack of patience is due to over-anxiousness in wanting to get a thing donc 
131. ( ) Would like to enjoy a good night's sleep 
( ) Would like to take a vacation 
132. ( ) Would always like to have a healthy heart 
( ) Would always like to be happy 
15 193. (X) Would like to see a better world in which to live 
( ) Would like to see a reduction of taxes 
194. ( ) Believes people need to understand him better 
( ) Believes people need to develop more education 
135. ( ) Most people are careless in doing their work 
( ) Most people need more hobbies 
136. ( ) The average person works leisurely 
( ) The average person finds a day's work is usually tiring 
137. ( ) The average employer fully fails to appreciate his employce 
( ) The average employer doesn't take time to learn what his employee accomplishes 
-!10 198. (X) Wishes people's criticisms wouldn't bother him so much ` 
( ) Wishes industry were capable of more production 
139. ( ) Finds that when he hates someone it doesn't last long 
( ) Many people could develop better judgment 
140. ( ) Whenever a person is restless he seeks to overcome it 
( ) Whenever someone has cheated, he is distrusted thereafter 
141. ( ) Finds that usually when he fears something is going to happen, it does not take place 
( ) Finds that he dislikes careless drivers. 
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Traumatic Avoidance Learning: Acquisition in Normal Dogs 


Richard L. Solomon and Lyman C. Wynne 
Harvard University 


When a "typical" normal, mongrel 
dog is put into a small compartment 
with a steel grid floor, he will usually 
exhibit persistent exploratory behavior. 
Thus confined, he will sniff at the grid 
bars and the corners of the compartment, 
walk back and forth, intermittently stand 
up on his hind legs with forepaws against 
the walls of the compartment, occasion- 
ally look over the head-high barrier 
which separates him from another com- 
partment, but will make no attempt to 
jump over the barrier into the other 
compartment. If this dog is suddenly 
stimulated through the steel grid floor 
by a high-voltage electric shock, of an 
intensity just below the tetanizing level, 
the dog will immediately exhibit an in- 
tense fear reaction. If the shock is left 
on during the time the dog remains in 
the compartment, this intense fear reac- 
ton will typically contain these comr 
ponents: The dog will scramble rapidly 
and vigorously around the compartment, 
slamming into walls, perhaps, or leaping 
up against them; he will simultaneously 


* During the pilot stage this research was 5ир- 
Ported by a grant from the Laboratory of So- 
cial Relations, Harvard University. Thereafter, 
the research was supported through the gener- 
Osity of the Medical Sciences Division of the 
Rockefeller Foundation. The authors wish to 
thank the following psychologists for their as- 
Sistance in carrying out the experiment: Dr. Bar- 
bara N. Cohn, Dr. James Olds, Mr. Nathaniel 
Kogan, Mr. Leon Kamin, Mr. Martin Coles, Miss 
Mary Roseborough, and Miss Elaine Smulekoft. 
Dr. Wynne was a USPH Postdoctoral Research 
Fellow in mental health when this experiment 


Was carried out. 


emit a high-pitched screech, will salivate 
profusely, will urinate and defecate іп 2 
manner which could be called “projectile 
elimination, and will roll his eyes ` 
rapidly and jerkily; in addition, his pu- 
pils will dilate, portions of his hair will 
stand on end, small muscle groups all 
over his body will tremble, and his 
breathing will consist of short, irregular 
gasps. Sooner or later the dog's vigorous 
scrambling movements result in his get- 
ting over the barrier into the other coin- 
partment, to safety. If the shock is re- 
peated at a later time, the same fear 
responses will occur again. 

When a dog exhibits the components 
of a massive fear reaction in the presence 
of noxious stimulation that is very in- 
tense, we should like to define the whole 
event as a “traumatic experience.” Such 
an event will typically include an intense, 
unconditioned stimulus which elicits an 
intense, unconditioned reaction pattern 
containing the following components: (а) 
visceral responses of high magnitude, 
with their correlated feedback stimula- 
tion; (b) skeletal responses of vigorous 
intensity, with their correlated proprio- 
ceptive feedback stimulation; (c) hor- 
monal responses from endocrine glands 
and nonendocrine glands, with their cor- 
related effects upon the body chemistry, 
muscles, and neural centers; and (d) 
higher brain-center activity. 

One often refers to the visceral re- 
sponses as emotional reactions; they are 
often considered to be "expressive" rather 
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than instrumental in nature. The skeletal 
responses are partly expressive (elicited 
directly by the unconditioned stimulus) 
and partly instrumental; we usually in- 
terpret the instrumental portion of the 
skeletal reactions as "adaptive" escape or 
aversive movements. (There is also a 
possibility that certain visceral responses 
can become instrumental, as in Yogi 
control of autonomic responses.) 

Within the pattern of the reactions of 
the typical dog, when he is stimulated 
with an intense electric shock, are con- 
tained the essential components of an 
unconditioned fear reaction pattern. Be- 
cause the components have all occurred 
with high response amplitudes, and be- 
cause we know the intensity of the un- 
conditioned stimulus to be high, we 
shall define the stimulus-response pattern 
as indicative of a traumatic experience; 
and any learning which has as one of 
its conditions the occurrence of such a 
stimulus-response pattern, we shall define 
as traumatic learning. Furthermore, if 
the traumatic learning is of such a nature 
that it prevents the unconditioned stimu- 
lus from occurring, we shall define it 
traumatic avoidance learning. 

We have taken pains with this defini- 
tion because there is some reason to 
believe that traumatic learning may pos- 
sibly have certain functional properties 
which differ qualitatively and quantita- 
tively from those of "ordinary motivated 
learning." 

This paper will be restricted to the 
characteristics of the acquisition of trau- 
matic avoidance learning in dogs. Else- 


as 


* There are alternative classifications in wide 
use today which can be partially substituted for 
the "visceral" and "skeletal" categories. For ex- 
ample, autonomic nervous System and central 
nervous system functions, involuntary and vol- 
untary actions are often distinguished. Any of 
these categórizations should be used with the 
realization. that these functions overlap: con- 
siderably in the intact organism. 
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where we describe the characteristics of 
extinction and the effects of special pro- 
cedures (18, 19). 


APPARATUS 
A schematic drawing of the apparatus 
is presented in Figure 1. It is an adapta- 


SHUT TLE- BOX 
FOR DOGS 


Fic. 1. Schematic drawing of the shuttle-box 
apparatus. 


tion of the Miller-Mowrer shuttle box 
(11) which has been used for avoidance 
learning in rats. We have modified the 
shuttle box extensively for use with 
dogs. 


The shuttle box consisted of two compartments 
separated by a barrier and guillotine-type gate: 
The inside dimensions of each compartment 
were 45 in. long, 24 in. wide, and 40 in. high. 
The barrier was adjustable in height. The gate 
could be raisea by means of a pulley system 
above the level of the top of the compartments. 
When the Bate was closed it rested on top of the 
barrier, thus creating a solid wall completely 
separating the two compartments. 

Owing to the vigorous battering’ the apparatus 
received, the construction had to be rugged. The 
frame was built of 2 X 4-in. pine. The walls 
were composed of sin. plywood, sheathed ОП 
the inner surface by 1/32-іп. aluminum, half- 
hard plate. These aluminum inner walls Were 
painted flat black. The doors to the two com- 
partments are omitted in Figure 1. They were 
composed of 34-in, plywood sheathed with 
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aluminum, painted flat black. They were hinged 
on the end post of each compartment and were 
locked in the closed position by means of slide 
bolts. 

The ceiling of each compartment was covered 
with 1-in, hardware cloth (No. 8 gauge). Directly 
above each compartment were two 4o-watt lights, 
shielded so that each pair cast light only into 
the compartment directly below. When the gate 
Was up and only one pair of lights was on, one 
compartment was dark and the other illuminated. 
Above the gate was a wooden scaffolding on 
which were mounted two pulleys. A cord was 
Strung from the middle of the top of the gate 
through the pulleys to a counterweight hanging 
at the side between the two doors. Draped over 
the scaffolding and the whole apparatus was а 
double thickness of cheesecloth serving as a 
crude, one-way screen. 

The floor of the apparatus consisted of 
polished 1-in, stainless steel (channel) bars 16 in. 
apart, parallel to the barrier. The bars were 
suspended on two bars of bakelite (1 in. X % 
in) running the length of the apparatus outside 
of the compartments. The walls were supported 
by angle irons so that there was a Y4-in. space 
between the bottoms of the walls and doors and 
the surface of the steel bars. Thus the steel bars 
were only in contact with bakelite outside the 
compartments. This type of construction in- 
sured that urine would not create an electrical 
contact between the bars. 

The steel grid bars of cach compartment were 
individually wired to two cannon plug re- 
Ceptacles, one mounted at each end of the ap- 
paratus, A multiple-strand cable connected cach 
plug to a commutator circuit. This type of circuit 
for supplying fairly stable electric shocks has 
been described by Skinner (17). It is so designed 
that an alternating current is supplied to the 
Brid bars with a rapidly shifting polarity pattern. 
Such a technique for distributing electric cur- 
rent to the grid bars effectively prevents dogs 
from escaping shock by shorting out adjacent 
grid bars with feces. The shock circuit was 
powered by a 500-V. A.C. transformer energized 
by 110-v, А.С. A fixed resistance of 3,500 ohms 
was placed in series with the grid bars so that 
the experimenters could not accidentally elec- 
trocute a dog. In addition, a 1000-0hm variable 
voltage divider was placed in parallel with the 
500-у. power supply in such а way that the 
Voltage at its source could be varied from o to 
500 v. An electronic voltmeter was placed across 
the fixed resistance so that the voltage drop 
could be continuously read. In this way, the cur- 
rent flow in the circuit could always be known. 


SuBJECTS 
The subjects used in this study were 
30 mongrel dogs of medium size. Their 


2 


range іп weight was approximately from 
g to 13 kg. All the subjects were strays 
and probably free from experimental 
sophistication. The data in this study 
were obtained while the dogs were ap- 
parently healthy. 


PROCEDURE 


The barrier was adjusted to approximately 
the height of the dog's back. Therefore, the dogs 
could look over the barrier from one compart- 
ment to the other when the gate was raised. 

Pretesting. Each dog was pretested in order t0 
reveal the presence of a previously acquired 
tendency to jump the barrier. Each subject was 
led into the experimental room on a leash and 
was coaxed into, or put into, one of the compart- 
ments. The door to the compartment was then 
locked and, since the gate was down (closed), the 
dog was thus completely confined. The lights 
above the compartments were on. The com- 
mutator motor was running, providing a low 
background noise. The dog was observed during 
a 10-min. pretrial "acclimation period." 

"Then, at the end of tbis period, the first pre- 
test trial was conducted. The lights above the 
compartment in which the dog was confined were 
turned off by means of a foot pedal. Simultane- 
ously, the experimenter raised the gate by pull- 
ing the counterweight on the pulley system. 
Therefore, the subject was in relative darkness 
but was, at the same time, exposed to the pres- 
ence of the barrier, and immediately beyond it 
the other compartment was still illuminated. 
This situation will be referred to as the condi- 
tioned stimulus pattern (CS) or the “signal.” 

Each dog's reaction to the CS was observed. 
If, at the end of a 2-min. interval, the dog had 
not jumped out of the darkened compartment 
over the barrier into the illuminated compart- 
ment, the gate was lowered and the lights turned 
back on. Such a trial was recorded as "no re- 
sponse" with respect to jumping, but salient 
fcatures of the dog's activity during his exposure 
to the CS were recorded in protocols. 

One minute after the gate was closed, the 
second pretest trial was begun. It was identical 
to the first trial. Thus, the interval between 
presentations of the CS was 3 min. For most 
dogs, 10 pretest trials were conducted in order 
to make certain that cach dog was not a 
“jumper” in this situation. (А few dogs were 
pretested for only five trials if they evidenced 
complete indifference to the CS.) After the tenth 
trial, the dog was left in the illuminated com- 
partment with the gate down for a 10-тіп., 
postrial "cooling-off period.” Then the dog was 
taken out of the apparatus and returned to his 
living cage. The go dogs used in this report were 
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not “jumpers.” That is, their “operant level” 
for jumping over a barrier approximately the 
height of their backs was close to zero. 

Training. On the day after the pretest, each 
dog was subjected to avoidance training. The dog 
was brought into the experimental room in the 
same manner as for the previous pretest. He was, 
however, placed in the compartment opposite to 
the one in which he had been pretested. Just as 
had been done on the previous day, each dog 
was kept in one of the compartments, with lights 
on and gate closed, for a pretrial acclimation 
period of 10 min. duration. Then, at the end 
of this period the first training trial was begun. 

- The CS was presented, just as has been described 
sor the pretest trials. Ten seconds later, the grid 
on the floor of the darkened compartment was 
electrified with a voltage which was the highest 
possible without producing tetany of the dog's 
leg muscles, This shock voltage was monitored 
with the aid of the electronic voltmeter, and the 
current drawn at a just-subletanizing stimulation 
level was approximately 10.0 to 12.5 ma. for most 
dogs. The voltage applied to the shock circuit 
was slightly different from dog to dog, since 
resistance conditions were not constant from dog 
to dog, and current flow necessary for tetany 
differed from dog to dog. 

The shock was kept on in the darkened com- 
partment until the dog jumped or scrambled 
over the barrier into the illuminated compart- 
ment. The gate was closed immediately follow-. 
ing such an escape from shock, thus preventing 
any retracing on a given trial. If a dog failed 
to get out of the electrified compartment within a 
2-min, interval following the presentation of the 
CS, the lights were switched on and the gate was 
lowered, accompanied simultaneously by termi- 
nation of the shock. In such a case, the next 
trial was started after a 1-тіп. interval follow- 
ing the termination of the CS. 

There was a standard CS-US temporal interval 
of 10 sec. maintained throughout all escape 
trials (the shock is the unconditioned stimulus). 
The time interval between trials (between suc- 
cessive presentations of the CS) was kept constant 
at 3 min. The latency of response was meas- 
ured for each trial and was defined as the time 
interval elapsing between the presentation of 
the CS and the occurrence of jumping over the 
barrier. The latency was measured by stop watch 
to the nearest tenth of a second. 

If a dog jumped within less than 10 sec. fol- 
lowing the presentation of the CS, the gate was 
lowered to prevent retracing just as was the 
case in those trials on which the dog had a 
latency of over 10 sec. and was shocked. If a dog 
was moving toward the barrier at the end of 
the 10-sec. interval after the CS, the shock was 
withheld until the dog stopped moving toward 
the barrier. (This procedure was actually neces- 
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sary on only 17 of 800 training trials.) 

An escape trial or shock trial is defined as a 
trial in which the dog is shocked before he 
jumps the barrier. An avoidance trial is defined 
as a trial in which he jumps the barrier without 
being shocked. Thus, with the exception of the 
very few trials in which shock was withheld 
when the animal was approaching the barrier 
at the end of 10 sec., all avoidance trials have 
a response latency of 10 sec. or less, whereas 
all escape trials have a latency of more than 
10 sec. 

Ten training trials were conducted in cach 
experimental session. Each session was concluded 
with а 10-min. posttrial cooling-olf period. ‘Then 
the animal was removed from the apparatus and 
returned to his home cage. 

Certain aspects of the maintenance schedules 
for the animals were left uncontrolled, While the 
dogs were fed once a day, and usually had water 
in their home cages, it was true that sometimes 
they might be hungry and sometimes not hungry 
at the time of an experimental session. Usually 
the dogs were not thirsty, We believe that the 
variations in the maintenance schedule do not 
reflect themselves in our data on avoidance learn- 
ing motivated by intense electric shock. 


RESULTS 
1. Definition of Acquisition 


In avoidance learning it is very difficult 
to point out logically where the acquis! 
tion phase ends and extinction begins- 
This is so because the delivery of the ип- 
conditioned stimulus (shock) to the sub- 
ject is contingent upon the subjects 
aversive movements. Thus, if one con 


siders the shock to be the reinforcing | 


agent necessary for acquisition, one might 
argue that extinction of avoidance be 
gins when the aversive movements аге 
such that shock is avoided. However, i? 
terms of the experimenter's own opera- 
tions, the acquisition-extinction distinc 
tion is not as easy to define as one might 
think. Suppose a subject suffers а reve 
sal; that is, after avoiding successfully 
for a few trials, he has a long latency and 
is shocked before he responds with ave” 
sive movements. Where, then, would 
extinction begin? Also, if эпе takes a? 
anxiety-reduction point of departure, the 
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point at which acquisition ends and the 
extinction process begins is even more 
ambiguous. We cannot ascertain accu- 
rately at present whether or not anxiety 
reduction takes place after a given re- 
sponse on a given trial, so to define pres- 
ence or absence of reinforcement in those 
terms is not feasible. 

We have taken the stand that an arbi- 
trary criterion is probably the best we 
can do—one based on how many times 
the experimenter has not shocked the 
dog. For all animals, if no shocks have 
been received [or 10 consecutive trials, 
the acquisition phase is over; the animal 
has met our criterion for avoidance learn- 
ing. And from then on, no matter what 
the dog happens to do in the presence 
of the signal, he will never receive the 
shock. The state of affairs that defines 
the extinction procedure is thus the im- 
possibility of receiving a shock in either 
compartment, no matter how long the 
dog may delay jumping after presenta- 
tion of the CS. 
. Despite such 
of extinction, the res 
of our dog suggest that, 


a definition of the onset 
ponse characteristics 
in traumatic 
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Fic. 2. Mean reciprocals of latency, trial by trial, 


for the 3o dogs. 


avoidance learning, rarely, if ever, do we 
enter a true extinction phase, a sequence 
of trials where no reinforcement occurs. 
For this reason, we will present be- 
havioral data for several trials beyond the 
point at which the 10 avoidances out of 
10 trials criterion has been met. In a 
later paper, we shall discuss extinction 
characteristics at greater length, but it 
should be clear here that we do not be- 
lieve that there is any strongly tenable 
distinction available at present which 
would enable us to separate acquisition 
procedure from extinction procedure in 
the case of traumatic avoidance learning. 


ə. Latencies of Jumping Responses 


a. Beginning of training as anchor 
point. The mean reciprocal of latency 
for the 30 dogs is plotted for each trial in 
Figure 2. Note that a logarithmic ordi- 
nate is used; this is merely for conven- 
ience. The median reciprocal of latency 
for the 30 dogs is plotted for each trial 
in Figure 3. Notice that as the response 
latencies decrease, the logarithms of the 
reciprocals of response latency increase in 
magnitude. The right-hand ordinate 
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Fic. 3. Median reciprocals of latency, trial by 
trial, for the go dogs. 
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Fic. 4. An individual acquisition curve for a 


fairly typical subject. Note the two long latencies 
after the criterion has been met, followed by 
gradually shortening latencies. 


translates the median reciprocals into the 
original latencies in seconds. For means, 
however, the right-hand ordinate is an 
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Fic. 5. An individual acquisition curve for a 


fairly typical subject. Note that the transition 
from escape responses to avoidance responses is 
final and complete, with no reversals. Here is an 
instance of avoidance learning which is not a 
case of irregular or aperiodic reinforcement, 
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approximation, since the antireciprocal 
of the mean reciprocals may not be the 
same as the mean raw latency. It may be 
convenient for the reader to interpret 
the graphs as indices of response strength, 
of response velocity. As response latencies 
decrease, response strength increases. 
We have found that the distribution 
of latencies on given trials in our experi- 
ment may be either bimodal, skewed, or 
normal, depending upon the phase of 
training. Therefore, ordinary techniques 
of data combination led to measures of 
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Fic. 6. An individual acquisition curve for a vety 
slow learner. Note the large number of alterna- 
tions from escape to avoidance responses, from 
avoidances to escapes. 


central tendency which were definitely 
not representative of most of the indi- 
vidual animals in our experiment. In 
view of this we have selected a set of 
representative individual 
curves, Figures 4-9. 

In all of the graphs (Fig. 2-9), the 
horizontal line at 10 sec. (or at 10 on the 
scale of 1/latency x 100) indicates the 
boundary between escape and avoidance: 
Above the horizontal line, the points 11 
dicate a latency of response to the con 
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ditioned stimulus alone, with no shock 
administered. Below the line, the points 
represent a latency of response to the 
US as well as to the CS. The distance that 
each point below the horizontal line lies 
from the horizontal line is the number 
of seconds of shock received while the 
animal was failing to get out of the “hot” 
compartment. ‘These points represent 
escape or shock trials. 
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Fic. 7. An individual acquisition curve for a very 


gradual learner. 


The vertical arrows in Figures 2-9 in- 
dicate the trials on which the criterion of 
acquisition was reached (10 avoidances 
ina row). After the arrow has appeared, 
the dogs are under extinction rules—they 
cannot receive shock for latencies of re- 
Sponse to the CS of 10 sec. or more. They 
are now “safe,” no matter what their re- 
Sponses are like. 

An examination of the six individual 
records (Fig. 4-9) would lead one to sus: 
pect that the function in Figure 3 !5 
more representative of what actually 
Occurred in our experiment than is the 
function in Figure 2. That is, combina- 
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Fic. 8. An individual acquisition curve for a 
very sudden learner. Note the plateau of escape 
or shock trials, suddenly followed by avoidance 
responses of regular, short latencies. 


tion of data through use of means dis- 
torts our data more than with medians. 
This is very interesting on several counts. 
If we had generalized solely from the 
graphs of individual performance, we 
would have described a trend more simi- 
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Fic. 10. Median reciprocals of latency for shock 
(escape) responses and avoidance responses con- 
sidered separately. Note that the latency pla- 
teau for shock responses is reached after the 
first few trials, while the latency plateau for the 
avoidance responses is reached more gradually. 
Note also the absence of response latencies in the 
range between 5 and 10 seconds. 


lar to that indicated by the medians of 
Figure 3. (This is what many physiolo- 
gists typically do, without resort to sta- 
tistical operations for combining data.) 
An inspection of the individual acqui- 
sition curves reveals to some extent why 
the combined data, especially the means, 
are unrepresentative. First, the animals 
learn at different rates. In addition, there 
is а suggestion that we have a bimodal 
distribution of latencies because of a 
scarcity of latencies between 5 and 10 
sec. Finally, we felt that there was an 
over-all tendency for the animals to learn 
abruptly, and if this were true, together 
with the differential learning rates, then 
such a tendency would be obscured by 
combining data in conventional ways. 
Many of the methods of analysis which 
we shall present have been designed to 
clarify the extent to which this tendency 
to learn abruptly exists. If there is a 
strong tendency for our animals to learn 
abruptly, then the following should be 
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true: (a) There should be a sudden 
change from 100% escape responses to 
100% avoidance responses; and (b) the 
latency of response to the shock on escape 
trials should be approximately equal to 
the latency of response to the signal on 
the first avoidance trials—that is, there 
should be no gradual shortening of lat- 
encies in making the transition from 
escape reactions to avoidance reactions. 
Since the combination of latencies for 
escape and avoidance responses by dif- 
ferent animals on any given trial will 
give intermediate values for the means, 
it seemed reasonable to separate escape 
and avoidance responses. Such a pro- 
cedure is indicated for medians in Figure 
10. Both of these graphs show that escape 
latencies change very little after the first 
few trials. On the other hand, the avoid- 
ance latencies do not begin in the vicinity 
of 10 sec. and gradually diminish; rather, 
avoidance responses begin in the vicinity 
of 5 sec. and decrease gradually to ап 
asymptote. н 
In the first four trials, very few ant 
mals avoided. From Trial 5 to 7 there was 
a considerable increase in the proportion 
of the animals avoiding (43% on Trial 5; 
37% on Trial 6, and 57% on Trial 7) 
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frequencies of occurrence of different respo™ 
latencies at differing numbers of trials. 
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Hence, at this point in learning, if most 
of the animals are making an abrupt 
change from relatively long latencies to 
relatively short ones without a gradual 
diminution of latency, then the distribu- 
tion of latencies on those trials should 
be bimodal. 

A convenient way of demonstrating the 
characteristics of several different fre- 
quency distributions on one graph is the 
use of cumulative frequency distribu- 
tions. If these are plotted on proba- 
bility paper, they clearly demonstrate 
the degree of departure from а пог- 
mal curve, (In such a graph а пог 
mal distribution will yield a linear func- 
tion.) Figure 11 presents these curves for 
a selected sample of trials. For the first 
four trials, the frequency distributions of 
latencies are skewed, tending to pile up 
progressively at a latency of about 12 
sec. On Trial 5, along with a marked in- 
crease in the number of animals avoid- 
ing the shock, a striking change in the 
shape of the frequency distribution takes 
place. There is a sudden increase 1n the 
percentage of latencies in the 2 to sec. 
range. At the same time, there 15 no їп- 
crease in the percentage of latencies 1n 
the 5 to 10-sec. range. Those latencies 
greater than 10 SCC. continue in their 
tendency to pile up at about 12 sec. This 
bimodality gradually disappears as the 
number of training trials increases, SO 
that by Trial 15 we again find a skewed 
distribution, piling up noW in the 2 to 
$-sec. range. This degree of skewness s 
gressively diminishes, as illustrated in the 
plots of Trials go and 60. 

A general, though not complete, de- 
Scription of acquisition of avoidance 1n 
this experiment can be derived from com- 
bining the implications of Figures 10 
and 11. It would go something as fol- 
lows: On the first four trials, most ani- 
mals are getting considerable shock but 


their response latencies are decreasing. 
On Trial 5, a number of the animals 
shift over to respond quickly to the signal 
alone, while the rest continue to receive 
the shock. Finally, all of the animals 
avoid with very short latencies. 

b. First avoidance trial as anchor 
point. Since the trial оп which the first 
avoidance response occurs varies from 
animal to animal, combining the data 
on the basis of the number of trials. of 
training obscures the characteristics of 
the first avoidance, as well as the re- 
sponses preceding and following it. 
Therefore, we constructed a new baseline 
which is defined as trials after the first 
avoidance, and we combined the data of 
all animals for each of these trials. 

When the escape latencies and avoid- 
ance latencies for trials after the first 
avoidance are unsegregated, as in Figure 
12, an acquisition curve is obtained which 
would lead one to believe that there is 
a gradual transition from long to short 
latencies and that there is a high fre- 
quency of response latencies in the 5 to 
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Fıc. ı2. Acquisition of avoidance as represented 
by the median reciprocals of response latency 
for trials after the first avoidance response, 
Escapes (shock trials) and avoidances are com- 
bined in determining the medians. 


10 
100; sa shock responses 
7—. avoidance responses] 

Е у^” T 
=й j 

z у 

£30 z 
EA 

4s" 

520 


5 


[ 


ي 
9 
o) SQNO23S NI A2N31V1 NYIO3H‏ 601 91028( 


3 


MEDIAN RECIPROCAL (XIOO) OF LATEN' 


-10 О +0 +20 +30 +40 
TRIALS AFTER FIRST AVOIDANCE 


Fic. 13. Acquisition of avoidance as represented 
by median reciprocals of response latency for 
trials after the first avoidance response. Note 
that the shock trials and avoidance trials are 
treated separately. 


10:sec. range. This impression, however, 
would be erroneous. When the escape or 
shock responses are treated separately 
from the avoidance or nonshock responses 
(Fig. 13), the median latency of the first 
avoidance response is approximately 5 
sec. Thereafter, on successive trials fol- 
lowing the first avoidance response, the 
latency of escape responses remains fairly 
stable at about 12 sec., but the latency of 
avoidance responses progressively di- 
minishes. It is interesting to note that 
after an animal has made his first avoid- 
ance, he responds very quickly to shock. 
Immediately prior to the first avoidance 
the latency of the escape responses was 
still decreasing. 

The cumulative frequency distribu- 
tions for a selected sample of trials after 
the first avoidance are shown in Figure 
14. The first avoidance trial (0) seems 
to be a transitional trial. On the trials 
before the first avoidance, the distribu- 
tions are highly skewed, tending to pile 
up at a latency of about 12 sec. The trial 
after the first avoidance (4-1), in contrast, 
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shows a distinctly bimodal distribution 
of latencies. The distribution of latencies 
on the first avoidance trial is intermediate 
between the highly skewed type immedi- 
ately before the first avoidance and the 
definitely bimodal type immediately after 
the first avoidance trial. Thus, with the 
exception of the first avoidance trial, the 
trials immediately following those on 
which 100% of the animals were failing 
to avoid exhibited bimodal distributions. 
On these trials after the first avoidance, 
if an animal failed to avoid, he jumped 
very quickly when shocked, and if he 
made an avoidance response, he jumped 
very quickly to the signal alone. There 
are very few responses in the 5 to 10-sec. 
range. Figure 14 shows this quite clearly. 

c. Last shock trial as anchor point. 
Since the number of trials needed to 
meet the criterion for acquisition. of 
avoidance learning (10 consecutive 
avoidance responses) differed from ani- 
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Fic. 14. Cumulative frequency distributions of 
latencies for various numbers of trials after the 
first avoidance response. The ordinate is on а 
probability scale, 


mal to animal, combining the data On 
the basis of the number of training trials 
obscures the characteristics of the trial ОП 
which the last shock was given, and those 
"criterion" trials directly following 1t 
"Therefore, we constructed another bas 
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line which is defined as trials after the 
last shock, and we combined the data for 
all animals for each of these trials. 
When the Jatencies for all go animals 
for trials after the last shock are com- 
bined, leaving escape and avoidance re- 
Sponses unsegregated, the acquisition 
curve for median response latencies for 
trials after the last shock is quite strik- 
ing. (See Fig. 15.) When the latencies for 
the shock and avoidance responses are 
Separated, we obtain the curves plotted 
in Figure 16. The separated curves show 
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ps. 15. Acquisition of avoidance as represented 
Y median latencies for trials after the last shock 
have? trial. The shock and avoidance тетот 
dians, been combined in determining the me 
clearly that the latencies of the avoidance 
trials were gradually decreasing before 
the trial on which the last shock was 
Biven. This indicates that, despite the 
relatively abrupt appearance of quite 
short avoidance latencies, these latencies 
diminish progressively with increased 
number of training trials. Interestingly 
enough, the latencies of avoidance 7€ 
SPonses after the last shock has been re- 
ceived by all animals continue to decrease 
in an orderly manner, approaching а 
median asymptote at approximately 1.8 
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Fic, 16. Median reciprocals of latency for trials 
after the last shock when the shock and avoid- 


ance responses are separated. 


sec. As was the case for the other base- 
lines, the shock response latencies change 
little during those trials directly preced- 
ing the last shock trial. 

The cumulative frequency curves for 
a selected sample of trials after the last 
shock are shown in Figure 17. The trials 
immediately preceding the trial before 
the last shock show the familiar bimodal 
distributions. The frequency distribution 
for the trial before the last shock (—1), 
however, seems to be transitional in 
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Fic. 17. Cumulative frequency distributions of 
latencies for different numbers of trials after 
the last shock trial. 
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shape, in that it is neither highly skewed 
nor bimodal in character. In contrast, the 
last shock trial (0) is definitely skewed 
with a piling up of response latencies 
at 12 sec. The trial after the last 
shock (+1) appears to have the same type 
of frequency distribution as the last shock 
trial (о), but the median latency of the 
trial after the last shock is 9.1 sec. shorter 
than the median latency of the last shock 
trial. The fact that the magnitude of the 
difference between these two medians ap- 
proximates the magnitude of the CS-US 
interval used in training is probably not 
accidental, and the significance of this 
finding will be discussed later. 


3. Sequential Patterns of Escapes and 
Avoidances 


In the section above we have discussed 
response latencies. It should be pointed 
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out that this has not been the accepted 
way of reporting the data of avoidance 
learning experiments (sce, for example, 
Brogden, 2, 3). Usually the ordinate о! 
the learning curve has been in terms of 
the percentage of avoidances in blocks 
of trials of arbitrary length, though there 
have been exceptions (see, for example, 
Miller, 6, 7). In our experiment, learning 
took place so rapidly that this method 
of analyzing the data was not feasible. 
Neither was the Vincent curve technique 
feasible. Instead, it seemed more reason- 
able to supplement the latency data with 
an analysis of sequential patterns ol 
escape responses and avoidance 1€ 
sponses, without regard to latency magn? 
tudes within each class of responses. 
Before examining the specific sequen" 
tial patterns, an over-all summary of oC 
currences of escapes and avoidances for 


TABLE 1 
Per CENT or ANIMALS AVOIDING ON E. T J THREE ELINES 
F ANIMALS AVOIDING ON EACH TRIAL, FOR ALL THREE BASELINES Be 
Trials of Trials after the Trials after the 
Training First Avoidance ; [ee Shock 
Trial Tria Tri 
No A % ite Us % HM у % 
I 29 о.о -1 o - 23.1 
2 30 10.0 o 28 га E i 28.6 
3 3o 10.0 -+r 30 50.0 —1ї 17 18.8 
4 зо 13.3 + 30 66.7 —10 19 21.0 
5 30 43-3 +3 30 56.7 =й 20 25.9 
h 30 36.7 +4 30 73.3 -8 23 47-8 
7 30 56.7 +5 30 E 0: 28 34.6 
30 60.0 +6 30 66.7 —6 28 50:0 
r 39 5557 +7 30 73-3 —$ 30 43:3 
e E 76.7 T8 30 80.0 —4 зо 50.7 
т 30 73-3 +9 30 83.3 = 56.7 
2 30 60.0 +10 30 ug Ed зо 40.0 
13 3o 90.0 +11 30 m Же 3° 66.7 
14 30 70.0 +12 30 93.3 ‘ 1 бв 100.9 
JAM am NU УРИ Е 
17 30 90.0 +15 30 d +30 B a 
18 30 93-3 +16 36 Len 
19 зо 96.7 "Puy 30 ibe. 
20 зо 100.0 +18 30 tase I 
25 30 96.7 +19 3o бт 
30 30 100.0 +20 30 eet 
35 21 100.0 +30 22 125 
40 21 100.0 3: 
45 14 100.0 * 
50 I4 100.0 
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TABLE 2 


RELATIONSHIPS AMONG ESCAPE AND 
AVOIDANCE RESPONSES 


Relationship Mean ME Range 
Number of escapes before 
/ first avoidance 4.5 40 1-8 
Number of escapes before 
second avoidance 6.5 б.о 2-14 
Number of trials of train- 
ing to and including the 
,,. last shock 12.4 12.0 6-25 
Total number of shocks 
received 7-8 7.0 4-13 


Number of trials after first 
avoidance up to and in- 
cluding the last shock 6.8 6.5 0-19 
umber of shocks received 
after first avoidance re- 


sponse g-3 3:0 0-9 
Number of alternations of 

escapes and avoidances 

before meeting criterion 

of acquisition 5.5 5:0 1-13 


the three types of baseline will serve as 
orientation to the data. An examination 
of Table 1 will reveal the general char- 
acteristics of the acquisition of avoidance 
Without regard to response latency. 


The sequential patterns of escape and 
out more 


avoidance responses stand 
al tenden- 


clearly if we measure the centr 
cies for escapes and avoidances to occur 
in certain sequential positions, regardless 
of response latency characteristics. These 
central tendencies are shown in Table 2. 

If we take the median sequential rela- 
tionship as representative of the “typi- 
cal” animal in our experiment, we arrive 
at the following sequential pattern: four 
successive escapes (shocks) on the first 
four trials of trainiag; the first avoidance 
response on Trial 5; two escape and four 
avoidance responses distributed over 
Trials 6 through 11, with two alterna- 
tions of escapes and avoidance within 
this sequence; the last shock appears on 
Trial 12, followed by 100% avoid- 
ance responses. This sequence pattern 
makes no reference to magnitudes of re- 
Sponse latency within the two classes of 
response. 


4 Amount of Shock Received 


Since the amount of shock received by 
a given animal (in seconds of shock) 
varied from animal to animal, depending 
upon many factors, it seems important 
to assess its relevance to the behavioral 
aspects of individual animals. The total 
number of seconds of shock varied from 
10.1 sec. to 454.9 sec, with a mean of 
93-5 sec. and a median of 56.8 sec. The 
first quartile of this distribution was 240 
sec, and the third quartile was 146.3° 
sec. That the total seconds of shock re- 
ceived were related to sequential aspects 
of the course of acquisition is suggested 
by the fact that the total seconds of shock 
were negatively correlated with the num- 
ber of alternations of eseapes and avoid- 
ances. The more shock an animal re- 
ceives, the less tendency there is for him 
to be sequentially erratic. The correla- 
tions coefficient (rho) is —0.44- 

Most of the relationship between 
amount of shock received and number 
of alternations is due to shock received 
on those trials preceding the first avoid- 
ance response. The correlation of seconds 
of shock before the first avoidance with 
number of alternations is —0.38. The 
correlation between the number of shocks 
before the first avoidance and number of 
alternations is —0.42. While these corre- 
lations are low, they suggest that rela- 
lively large amounts of shock before the 
first avoidance lend to decrease sequen- 
tial variation during the trials following 
the first avoidance. Other correlations 
relating seconds of shock and number of 
shocks before the first avoidance to other 
aspects of acquisition were low, but they 
were consistent with the implications of 
the correlations cited above. 


5. Behavioral Observations 


In the protocols, we tried to record 
the following kinds of observations: (a) 
gross skeletal movements and vocaliza- 
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tion; (b) position within the apparatus 
at selected points in time; (c) signs of 
autonomic reactions, such as: salivation, 
defecation, urination, shivering, panting, 
pupillary changes, and respiratory rate; 
(d) anticipatory reactions, such as posi- 
tion shifts directly following presentation 
of the CS, and autonomic signs, vocali- 
zation, and skeletal movements directly 
following the CS. Clearly, such observa- 
tions give us little information about the 
events taking place in the nervous system 
or details about the animal's motivational 
State. However, it is possible that such 
observations may be related to the oc- 
currence or nonoccurrence of avoidance 
responses. In the present study, we are 
especially interested in the possible rela- 
tionship between these behavioral ob- 
servations and the occurrence of the first 
avoidance response and the last shock 
response. 

The animals' responses to the uncon- 
ditioned stimulus (subtetanizing shock) 
were quite uniform. (A description of 
these responses was given in the introduc- 
tion.) However, it was still possible for 
the experimenters to rank the animals in 
order of intensity of reaction to the 
shock. This ranking procedure was car- 
ried out in an arbitrary fashion by assign- 


TABLE 3 


CLASSIFICATION OF EMOTIONAL SYMPTOMS AND 
W EIGHTS USED IN COMPUTING THE 
EMOTIONAL INDEX 


Emotional Behavior 


Urination 

Defecation, breaking wind 
Salivation, drooling 

Yelping, shrieking 

Attacking apparatus, clawing at it 
Shivering, shaking, trembling 
Pupillary dilatation 

Whining 

Posturing us 
Restlessness, agitation 
Barking 

Panting 

Scrambling on grid bars 
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ing weights to the occurrence of specific 
emotional signs. The signs which were 
recorded in the protocols, and the weights 
which were assigned to each, are listed ' 
in Table 3. Using this scale, an emotion- 
ality score could be computed for each 
dog, and this score could be then cor- 
related with other observations and 
measures derived from the data. 

The results of the analysis of emotional 
reactions were highly instructive. The 
mean trial on which the first anticipatory 
emotional signs occurred was 9.6. It will 
be remembered that the trial on which 
the first avoidance response occurred, as 
listed in Table 2, was 5.5 (a mean value 
of 4.5 shock trials before the occurrence 
of the first avoidance response). Thus, 
on the average, the dogs tended to ех- 
hibit some type of overt emotional re- 
action to the CS on a trial approximately 
two trials before the trial on which the 
first instrumental avoidance response to 
the CS occurred. It should be emphasized 
that the analysis showed that the antici- 
patory emotional signs were predomi 
nantly skeletal rather than visceral in 
nature: symptoms such as restlessness and 
agitation, whining and barking, and, 1" 
several dogs, shying away from the gate 
and retreating to the rear of the conr 
partment. There is great likelihood that 
many anticipatory visceral réactions we" 
unobservable without instrumentation: 
Since the raising of the gate signalled the 
oncoming shock, it is not surprising that 
some animals ietreated from it; in à te 
cases, primitive “perceptual defense" WA 
observed when a dog would shy away 
from the gate and hide his head in а 
corner of the compartment so that the 
visual stimuli from the open gate were 
effectively shut out. í 

Anticipatory signs in the presence o 
the CS tended to be more obvious in the 
fast learners who received relatively feW 
shocks. The correlation coefficient for the 
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relationship between the number of 
shocks before the first avoidance response 
and the emotionality score was —0.39. 
This might indicate that the more upset 
à dog appears to be (in the judgment of 
the experimenters) during the first few 
trials of training, the quicker will the 
first avoidance response appear. This 
could be interpreted to mean that there 
is a tendency for the more frightened 
dogs to learn more quickly. However, the 
correlation between the emotionality 
score and seconds of shock received be- 
fore the first avoidance was only —0.16. 
While the difference between the rho of 
—0.39 and —o.16 was not significant, it 
is possible that the frequency of shocks 
is not the same as seconds of shock re- 
ceived with regard to psychological sig- 
nificance. 

In general, analysis of the emotionality 
Scores both before and after the dogs 
reached the criterion for learning (ten 
avoidance responses in 10 trials) reveals 
that. the dogs were more upset before 
the criterion was met than they were 
afterward. But it should be emphasized 
that several of the dogs remained in an 
extremely agitated state after they were 
regularly avoiding the shock. — — 

The protocols contained a brief de- 
Scription of the behavior of the animals 
during the 3-min. interval between trials. 
There was a strong tendency for stereo- 
typing to develop. For example, immedi- 
ately after jumping a dog might position 
himself in a specific pare of the appa 
ratus, facing his body and head in a fixed 
direction, and he might maintain this 
position until the next presentation of 
the CS. In opposite compartments of the 
apparatus, such stereotyped behavior 
Would often be symmetrical or a mirror- 
image. When such a degree of stereo- 
typing was observed, it was usual to find 
that many previously exhibited emo- 
tional signs were no longer evident. 


Discussion 


We believe that the data of this ex- 
periment are most efficiently discussed 
within the framework of a two-process 
learning theory. The theoretical writings 
of Skinner (15, 16), Schlosberg (13), and 
Mowrer (8, 9) are prominent in the de- 
velopment_of our own point of view. 
We assume that in the establishment of 
avoidance learning two processes are op- 
erative: (a) the process of classical соп" 
ditioning governed by the principle of? 
stimulus contiguity, and (b) the process 
of trial-and-error learning governed by 
the S-R reinforcement principles. 


The classical conditioning component is re- 
sponsible for the appearance of emotional 
responses elicited by the conditioned stimulus. 
Some of the attributes of the original uncondi- 
tioned response to the noxious stimulus come 
under the control of the once-neutral CS, The 
animal then appears to be emotionally upset or 
anxious, exhibiting a wide variety of reactions 
that include both skeletal and visceral compon- 
ents. We do not follow Mowrer's relegation of 
autonomic reactions to classical conditioning 
and skeletal responses to trial-and-error learning. 
Rather, we adhere more closely to Schlosberg's 
conception that diffuse conditioned emotional 
responses may develop under conditions of 
stimulus contiguity. These classically conditioned 
responses give rise to a stimulus pattern having 
drive properties. It is this stimulus pattern to 
which Mowrer (8) and Miller (6) refer in de- 
scribing anxiety as an acquired drive. 

The reinforcement of learned instrumental 
avoidance responses comes about through drive 
reduction. Early in the learning process when 
the animal is escaping from shock, the instru- 
mental act removes the US, as well as the CS. 
Drive reduction then consists of reduction in the 
intensity of both pain and emotional upset. 
Later, when the animal is avoiding the shock, 
drive reduction consists of reducing the intensity 
of the emotional upset by removing the CS. 

Our formulation of a two-process theory en- 
ables one to explain without further assump- 
tions: (а) the development of conditional emo- 
tional responses during the course of avoidance 
training, and (b) the maintenance of avoidance 
responses once they have occurred. However, the 
mechanism whereby the animal makes the transi- 
tion from escape to avoidance behavior is usually 
neglected in theoretical accounts of avoidance 
learning. 

With repetition of the CS-US sequence (during 
the escape phase), the emotional reaction to the 
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CS increases in amplitude or. intensity. Thus, 
the response pattern to the CS will gradually 
approximate more closely the emotional response 
to the US, and the response-produced drive 
stimulus pattern whicb follows the CS will grad- 
ually approximate more closely the responses 
produced drive stimulus pattern which follows 
the US. During the escape phase the instru- 
mental act has consistently taken place in the 
presence of a stimulus pattern composed of the 
CS, US, and emotional upset. When the CS will 
elicit the same sort of emotional upset, the 
instrumental act will tend to take place even 
though the US has not occurred. Presumably 
tne stimulus generalization principle will ac- 
count for this phenomenon. Y 

The animal which previously responded in- 
strumentally to CS, US, and upset now responds 
instrumentally to CS and upset. Thus a two- 
process theory will explain the occurrence of a 
transition. from escape to avoidance responses. 

However, whether the transition will be abrupt 
or gradual is not derivable from such a theory. 
Nor, indeed, are such predictions possible on the 
basis of cognitive theory, S-R reinforcement 
theory, or S-R contiguity theory. The degree of 
abruptness of avoidance learning can be defined 
in ‘several ways, but all such definitions seem 
to fall into two classes: (а) those that characterize 
the rate of change of latency of the instrumental 
responses, and (b) those that characterize the rate 
of change from 100%, escape responses to 100%, 
avoidance (sequential pattern). 

It is interesting that a two-process theory al- 
lows a prediction about the magnitude of latency 
of the first avoidance response while not making 
a direct prediction about abruptness of latency 
change. Other theories do not scem to lend 
themselves to making even so limited a predic- 
tion. If, as we argued above, the first avoidance 
response appears as a reaction to the stimulus 
pattern which accompanies the emotional upset, 
then the latency of the instrumental response 
will be the summation of two quantities. The 
first quantity will be the time between the 
presentation of the CS and the appearance of 
the conditioned emotional response. This latency 
quantity will presumably be inversely correlated 
with the level of intensity of the conditioned 
emotional response (1, 12, 20). With a fairly 
high level of emotional intensity we can reason- 
ably expect a latency of about 1.5-2.5 sec. The 
second latency quantity is the characteristic time 
required for performing the instrumenta] act, 
This can be estimated from the latency of escape 
responses. In our data the median latency for 
the trial before the first avoidance was 12.6 sec., 
indicating that the instrumental response re- 
quired 2.6 sec. following the onset of the shock, 
Adding the two quantities together gives an ex- 
pected range from 4.1 to 5.1 sec. for the total 
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latency of the first avoidance response. The ac- 
tual median latency of the first avoidance re- 
sponse was 5.1 sec. 

It is interesting to note that whether or not 
this transition from the escape latency to the 
avoidance latency is judged to be abrupt de- 
pends on the magnitude of the CS-US interval. 
If the magnitude of the latency of the Brst 
avoidance is predetermined by the two processes 
described above, then with a long CS-US interval 
the rate of change of latency will scem great 
on the first avoidance trial. If, however, the CS- 
US interval is relatively short (for example, if M 
had been 5 sec. in our experiment), the transi- 
tion from escape to avoidance will seem ло be 
characterized by a small change in latency. 1 hese 
theoretical considerations point up the im- 
portance of carrying out experiments systemati- 
caly varying the CS-US interval in avoidance 
learning. А 4 

It is to be expected that fluctuations in the 
physiological state of the animal will ае! 
the intensity of the conditioned emotional re- 
sponse and stimulus pattern. Such changes i" 
intensity will be reflected in fluctuations in the 
latency of the instrumental response. 1 Бе, 
owing to changes їп orientation of the animal 
in the apparatus, the degree of effective epi 
sure to the CS will vary somewhat from кзн 
to trial. The time mechanically necessary for b n 
animal to get over the barrier will also eni 
with orientation in the apparatus. These fue oe 
ations associated with orientation will be ш н 
in the early stages of training before relay’ 
stereotyped behavior in the interval betwee 
trials has developed. _ У 

If there is fluctuation in latency, this M ү 
produce reversals from avoidance to escape. a 
reversals will lead to additional reinforcemen 
of the instrumental act due to reduction br 
anxiety and pain. Therefore, when the ei 
avoidance response does occur, its latency show б 
be shorter than that of the first avoidance те 
sponse. Also, the animal may show a lowering 
of latency associated with adjustments in ws 
tation in the apparatus and increased profite 7 
in making the instrumental response. In our E 
periment, the median latency for the ae 
avoidance trial was 4.1 sec., a full second short 
than that for the first avoidance trial. m 

With repeated reinforcement due to anxiety 
reduction on avoidance trials, we would expcc 
that the latency of the instrumental act shou s 
decrease gradually even after no more shot "n 
ате being administered, Our data on trials o 
the last shock bear out this expectation. The e. 
dian latency for the first five trials after He 
last shock was 3.1 sec. The median latency E 
Trials 26-30 after the last shock was 21 ced 
It is interesting to note that on the first rhe 
trials after the first avoidance response, 


ay 
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median latency for escape responses, when they 
did occur, was 12.1 sec. Thus, the instrumental 
response component, at a comparable level of 
training, is exactly the same (2.1 sec) no matter 
whether the response is elicited by the CS or 
by the US. When the instrumental response is 
Clicited at this time by the CS, it can no longer 
be argued that a conditioned emotional reaction. 
is operative in eliciting the instrumental re- 
sponse. This can be deduced because the in- 
strumental act occurs before, or imultancously 
With, any emotional reactions elicited by the 
S. When this occurs, it appears that the animal 
D icting cognitively. 

The reversals from avoidance to escape, or 
from escape to avoidance appear to be an all-or- 
none phenomenon, as though the control of the 
Instrumental component were switching back 
and forth from the CS to the US. The median 
Shift of latency from the last shock trial to the 
first- trial after the last shock (first criterion 
trial, 41) was 9.1 sec, and an all-or-none con- 
ception would require this difference to be the 
magnitude of the CS-US interval, or 10.0 sec. 
The difference between 10 sec. and 9.1 Scc. in 
this case is, however, not statistically significant. 
Here again, the rying out of an experiment 
Which systematically varies the CS-US interval 
from group to group appears to have strategic 
Importance. For example, using the experimental 
procedures which produced our data, if the CS- 
US interval were 20 sec. instead of 10 SCC, then 
the shift in latency from the last shock trial 
to the subsequent trial should be 20 sec. The 
first avoidance trial should exhibit a latency of 
about 5 sec., decreasing gradually to a latency of 
about 2 sec, at go trials following the last shock 
trial, 

The theoretical significanc 
Phenomenon” is hard to assess. 
Classical conditioning (sce 1, 4» 5» 
to fit a stimulus-substitution paradigm are char- 
acterized by gradual growth in the magnitude 
Of the CR. If the switching phenomenon is a 
special case of a stimulus substitution process, 
then under what conditions does it occur? Cog- 
Nitive theorists might interpret the switching 
phenomenon as an example of insight. But then 
why do we see reversion to escape reaction’ after 
the animal has demonstrated his capacity un 
avoid the shock? An S-R reinforcement oF S-R 
Contiguity interpretation might emphasize the 


role of competing responses in accounting for the 


data; such theories might argue that the experi- 
lly the US, tends to 


mental situation, and especial k Е 

elicit responses which may be incompatible with 
the instrumental avoidance response. Such ап 
interpretation would indeed account for pu 
in the learning process, but would not lead 
to a deduction of the switching phenomenon. 
Аз a matter of fact, response incompatibility 


e of the “switching 
Most cases of 
20) which seem 


might suggest the occurrence of a plateau at in- 
termediate latencies in our experiment, Such was 
not the case in our data. In short, we do not 
feel that a fully adequate theoretical explana- 
tion of such findings is available at present. 

An examination of the sequential pattern of 
escape and avoidance responses reveals that three 
animals switched from 100% escape responses 
to 100%, avoidance responses without a reversal. 
Seven animals had only one reversal and eight 
animals had only two reversals. Sheffield an 
Temmer (14) have argued that random or 
aperiodic reinforcement schedules are charac- 
teristic of avoidance training. They have ex- | 
plained the relatively slow course of extinction 
of avoidance responses in terms of the random 
pattern, However, our data indicate that such 
a pattern is not necessary in the normal course 
of avoidance learning; and, indeed, a fairly ex- 
act analysis of the actual sequential patterns 
is necessary in interpreting avoidance data. The 
fact that some animals can learn to avoid with 
the same schedule of reinforcement with the 
US as that used in escape training needs to be 
emphasized in theories which try to account for 
the difference between escape and avoidance 
learning. 

The descriptive protocols produced some in- 
teresting relationships. Despite the incomplete- 
ness of the emotionality data, certain strong 
tendencies stood out, and they pose some spe- 
cial problems for theories of avoidance learn- 
ing. It will be remembered that, on the average, 
the first overt emotional reaction to the CS oc- 
curred approximately two trials before the ap- 
pearance of the first avoidance response. Mow- 
rer (8, 10) has reported a similar finding, and 
both his observations and ours are compatible 
with a two-process theory. This relationship be- 
tween the occurrence of conditioned emotional 
responses and the appearance of instrumental 
behavior is worthy of more study. While a two- 
process theory accounts for the development of 
classically conditioned emotional responses, and 
for the development of instrumental acts re- 
inforced by drive reduction, the interrelation- 
ships between the two processes are not worked 
out. It is perfectly conceivable that there is a 
great deal of independence between the two 
processes under some conditions, An animal 
might become upset at a signal which had 
been associated with shock, but because the in- 
strumental response which might eliminate the 
signal may be low in the response hierarchy, the 
animal may shift from ritual act to ritual act with- 
out developing any strong instrumental behavior. 
Furthermore, the response hierarchy can vary 
with differing external environmental conditions 
as well as diflering internal emotional or drive 
conditions. Internal emotional conditions which 
are not directly arousable by the CS itself, but 
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which are long-lasting and a function of the 
total situation, can determine the response hier- 
archy so that the act which might eliminate 
the signal may have either a low or high 
probability of being emitted. In avoidance con- 
ditioning, we have argued, there is a close in- 
terrelationship between the two processes, a re- 
lationship mediated by the assumption that con- 
ditioned emotional reactions have drive proper- 
ties. But the determinants of the extent of this 
relationship have not been studied systemati- 
cally. Our data reveal that the observer's pre- 
diction of the occurrence of the first avoidance 
is aided by the data on anticipatory emotional 
responses recorded in the protocols. The observer 
is also aided in his predictions by knowledge 
about the instrumental response as measured by 
the latency of escape; the shorter the escape 
response latencies, the greater is the likelihood 
of a shift to avoidance. 

Another indication that the occurrence of 
emotional reactions is related to the learning 
of avoidance is the relationship between the emo- 
tionality scores and the sequential pattern. The 
correlation of —o.39 between the emotionality 
index and the number of shocks before the first 
avoidance suggests that, other things being equal, 
With greater emotional upset the animals make 
the instrumental response of avoidance sooner. 
However, there is no relationship (rho = —o.06) 
between emotionality and the total number of 
trials to meet the learning criterion of ten 
successive avoidances, Explaining such a finding 
is extremely difficult because several partial re- 
lationships seem to be operating in opposite di- 
rections, For example, while the most upset 
animals require the fewest shocks before the 
first avoidance, those animals receiving the few- 
est shocks in early trials tend to alternate be- 
tween escape and avoidance. Thus, the most up- 
set animals, receiving the least shock in early 
trials, should alternate more after the first avoid- 
ance. That the trend is in this direction is in- 
dicated by a rho of +0.27 between the emo- 
tionality index and the number of alternations 
between escape and avoidance. 

Although a number of very general theoretical 
problems have been introduced to this discus- 
sion, we wish to emphasize that the particular 
conditions under which our experiment was car- 
ried out dictated, of necessity, the direction that 
the discussion took. It should be remembered 
that our animals were exposed to the following 
important conditions: (a) a highly traumatic 
unconditioned stimulus, (b) a CS-US interval 
of 10 sec., (c) a relatively difficult instrumental 
act in jumping over a high barrier, (d) a shuttle 
sequence which required the animals to return 
to the same compartment on alternate trials, (e) 
a CS which remained present until the instru- 
mental act took place, and (f) the subjects were 
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mongrel dogs. The results were a function of 
the experimental procedures, and the theory 
which seemed to fit our results best may prove 
to be inadequate under other conditions. Many 
variations of the conditions above will be in- 
volved in subsequent tests of the generality of 
both our findings and the theory we used to 
account for them. The procedures we did use 
produced behavioral data which posed challeng- 
ing problems for theories of learning, and many 
new experiments were suggested in the course 
of considering these problems. 

SUMMARY 

An experiment in traumatic avoidance 
learning is reported in which dogs were 
trained to avoid a just-subtetanizing 
shock by responding to a signal which 
preceded the shock by a period of 1° 
seconds. A shuttle-box jumping response 
was reinforced as the instrumental avoid- 
ance reaction. The dogs received te? 
trials per day with a 3-min. interval be- 
tween trials. 

The results can be stated briefly: @) 
During the escape phase of aan 
when the animals were receiving ee 
because they were not “anticipating: p 
latency of the jumping response © " 
creased rapidly and did not change os 
nificantly after the third trial. (2) pres 
first avoidance response, a response to t E 
signal having a latency of less than ts 
seconds, appeared (on the average) °” im 
fifth trial; it was preceded at about ‘di 
third trial by the appearance of nae! 
tioned emotional reaction to the OF е 
(3) The latency of the first avoida ИЄ 
response represented an abrupt ms 
from the escape reaction latencies Fee 
ceding it. (4) After the first avoi و‎ 
trial the latency of avoidance KEPA 
continued to decrease in an orderly n pe 
ner, while the latencies of the Ө 
reactions did not change. (5) The lass de- 
of avoidance reactions continued t? Jast 
crease after the trial on which the e in 
shock was received. (6) The differen 


-jal ар 
latency between the last shock tri 


/ 
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the avoidance trial following it was g.1 
seconds, approximately the magnitude of 
the CS-US interval. (7) The sequential 
patterns of escape and avoidance reac- 
tions showed that some dogs make a 
complete change from 100% escapes to 
100% avoidances without reversal. (8) 
Relatively large amounts of shock re- 
ceived during the first few trials tended 
to decrease the number of reversals from 
avoidance to escape on the trials follow- 
Ing the first avoidance response. (9) 
Stereotyping of behavior was noted in 
conjunction with decrease in emotional 


reactions. è 

The data of this experiment were ana- 
lyzed, with the aid of several new tech- 
niques for representing the course of 
change of latencies and the characteristic 
sequential patterns of escape and avoid- 
ance responses. These techniques helped 
to some extent in presenting data on 
abrupt changes in behavior. 

The results were discussed within the 
framework of a two-process theory of 
learning. Several inadequacies in current 
learning theories were revealed in trying 
to explain our findings. 
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Errors in Time-Study Judgments of Industrial Work Pace* 
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I. INTRODUCTION 


Time studies are made to determine 
how much time should be required to 
accomplish specified elements of work. 
One of the steps in a time study is the 
calculation of the "normal time"—the 
time which the work element requires 
when performed at a "normal" pace. In 
determining the normal time, the time- 
study man records the amount of time 
actually used by the operator he is ob- 
serving, and he also makes a judgment 
of the work pace of the operator. The 
actual observed time is adj usted in accord 
with the judgment of work pace so that 
the adjusted time is representative of a 
“normal” performance. 

Usually the judgment О 
expressed as a percentage of à 
Work pace, and the adjustment 15 the 
multiplication of the observed time by 
this percentage. If, for example, the icon 
Study man believes the observed worker 
is maintaining a pace that is go per cent 
faster than normal, he rates the per- 
formance for the observed work element 
at 130 (omitting the decimal) and multi- 
plies the observed work time by 1.3. 

The judgment is called by various 
names such as “leveling,” “effort rating: 
"performance rating," “pace rating, a 


À сае the term 
just plain “rating.” In this pape! шеш 


[ work pace is 
“normal” 
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"rating" will be employed. This rating 
may be defined as the process of com- 
paring an observed work pace to some 
concept of a "normal" pace. Time studies 
are only as reliable and accurate as the 
ratings on which they are based. 


Purpose of Investigation 


This study examined the nature of the 
errors involved in ratings of work pace 
[rom several aspects: (а) by determining 
the magnitude and assignable causes of 
errors in pace ratings; (b) by determining 
the variation among the consistencies of 
ratings from diflerent sources; and (с) 
by comparing the relative concepts of 
"normal pace" of workers with the con- 
cepts of the time-study men. 

Sources of error. Factors which are 
the assignable sources of error in pace 
ratings are evidenced by constant dil- 
[erences in the average level of those 
ratings which are common to the factor. 
Specifically: (a) different observers may 
have different general concepts of normal 
work pace, and tend to rate either con- 
sistently high or consistently low;. (b) 
different jobs may appear easier to some 
observers than to others, and this varia- 
tion may be superimposed on the general 
high- or low-rating tendency of the ob- 
server; (c) different workers, maintaining 
the same tempo of elements per minute 
on a job, may also be rated differently; 
and (d) the normal times derived may 
differ when different levels of pace are 
observed—lower paces may be rated too 


high, and higher paces may be rated too 
gh, 


low. 


^ 
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4 
order of presentation of the three reels 
of the film was reversed. A rest pause of 
about 10 minutes was taken by the raters 


between reels. 


Method of Obtaining Worker Judgments 


In order to be able to compare the 
time-study men’s ratings of work paces 
with the workers’ judgments of these 
paces, it was necessary to quantify the 
-workers’ judgments. These judgments 
represented the workers’ relative evalua- 
tions of the paces on the four jobs. The 
quantification was done by having the 
worker compare, in dollars and cents, his 
feelings about the four jobs. The worker 
performed job 2 (stamping) at the normal 
pace, and was told that by working at 
that rate he could earn $1.00 an hour. 
Then he was given another job to per- 
form at one of the five paces. He was 
asked, "If stamping like that you earned 
$1.00 ап hour, how much should you 
be earning now?" After answering, he 
went back to the normal stamping, and 
then to another job pace to make the 
next comparison. This process was re- 
peated until he had compared each job 
at each pace with the standard of stamp- 
ing at normal pace. 

Next, a different job, at a pace that 
the worker had equated to the normal 
stamping, by answering "$1.00 an hour" 
to the question of earnings, was chosen 
as the standard. The judgment process 
was repeated, this time using the new 
standard for comparison. 

Finally, a third standard pace, on a 
third job, was chosen and the process was 
run again. 

Thus, for each pace on each job, the 
worker made three judgments. The work- 
ers were told nothing about the relation- 
ship of the paces, or that they were being 
given the same paces over again. The 
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job paces were presented in a random 
order. 


Statistical Techniques 


Analyses of variance (2, pp. 176-190) 
were made for the 1,200 time-study pace 
ratings obtained and for the 300 worker 
judgments. The interpretation of confi- 
dence levels was conservative because of 
the nonhomogeneous variances present. 
An analysis of covariance (2, pp. 333-355) 
was made between worker judgments and 
time-study pace ratings on each pace of 
each job. 

Reliability of a category of ratings, and 
of worker judgments, was calculated as 
the standard deviation of the errors of 
the ratings in that category, and is ex- 
pressed as the standard error of the 
ratings. Significances of differences among 
standard errors were tested by Bartlett's 


test (2, pp. 195-197). 
ПІ. RESULTS 


Reasonably conclusive answers to the 
questions proposed in the introduction 
to this study are provided by the data. 
The interpretation of this summary of 
results is modified by the following 
limitations of the study: the time-study 
men, although they professed the same 
verbal concept of normal pace, were not 
from the same plant; in addition, the 
timestudy men may have experienced 
fatigue from so many ratings; further, the 
rating on any one shot may have bee? 
affected by the preceding shots; the jobs 
themselves were somewhat simpler than 
typical jobs; and the paces observed did 
not include some of the extreme values 
occasionally seen in actual work. Some of 
these factors would operate to reduce 
error, others to increase it. 

In order to develop the various phases 
of the results, all of the ratings were 
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TABLE 2 
e 
CONDENSED ANALYSIS OF VARIANCE OF PACE RATINGS 
Sum of Degrees of CES 
Source Squares Freedom Variance F* 
I obs 368 3 123 48 
Paces 312 4 78 31 
w orkers 1,456 4 366 142 
aters 4,995 5 999 381 
Job X Worker "105 12 16.2 6.4 
JobX Rater 550 15 37.3 15 
Job X Order 36 3 12 4-7 
Pace X Worker 93 16 5.8 2.3 
Pace X Rater 562 20 28.1 її 
Worker X Rater 155 20 7.8 3.0 
Job X Rater X Order 152 15 10.1 4.0 
Residual 2,270 889 2.55 
Total 12,151 1,199 


* All significant at .or level. 


converted into “errors” by subtracting 
from the rating the “correct” rating for 
that tempo. The correct rating was the 
ratio of the observed tempo to the nor- 
mal tempo. 

To facilitate handling the data, the 
errors were coded by dividing them by 
five. The analysis-of-variance tables are 
in terms of this coded error. 


Differences in Level of Rating 


To measure the significance of con- 
tributions to the total variance, the 
Mean error for each rater, worker, job, 
Pace, order of showing, and interactions 
Was calculated. The differences among 
Means were tested by an analysis of vari- 
ance. The factors which were significant- 
ly different at better than the .o1 level 
ОЁ confidence are shown in Table 2. 
Order refers to the first or second rating 
Session. 

Differences in mean ratings of raters, 
Workers, paces, Three factors are out- 
Standing in their contribution to total 
error: differences among raters, differ- 
Nces among workers, and differences 
among paces, The size of the variation 


among mean values of these groups is 
shown in Fig. 1. 

Over one-third of the total variance 

in Table 2 is caused by rater-to-rater 
differences. "These differences are very 
practically significant. For example, on a 
standard set by rater 6, a worker would 
have to perform at a pace almost 30 per 
cent greater than on a standard set by 
rater 2. These six raters were not all from 
the same plant, but they were all using 
the same verbal concept of a normal 
pace. 
The differences in normal times which 
would result from time studies made 
on different workers are also of very 
practical significance. Worker 2, for ex- 
ample, stands out on Fig. 1 as being 
rated between 10 and 15 points higher 
than the others. No reason is advanced 
for this in terms of his physique. A nor- 
mal time based on his performance 
would be 15 per cent slower than one 
based on worker 4. 

The trend to underrate high paces and 
overrate low paces is also marked, and 
shows clearly on Fig. 1. Probably this 
tendency becomes even more exaggerated 
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£ 3 4 5 
WORKERS 


90 100 uo 
PACES 


120 130 


Fic. 1. Magnitude of Variation among Different Sources. 


at more extreme paces, and forms some 
basis for workers’ preferences to have 
time studies taken on slow operators. :А 
standard set on an operator working at 
a pace of go would be 7 per cent “looser” 
than a standard set on an operator work- 
ing at a pace of 130. 

Differences in mean rating of jobs. 
Had the ratings not changed from the 
preliminary film to the actual study, no 
job differences should have occurred. 
Normal pace for each job was taken 
as the average of the raters’ concepts of 
normal pace for that job on the prelimi- 
nary film. The significant difference 
among job means shown in Table 2 is a 
result of the ratings for job 2 (stamping) 
being raised about 5 points from the pre- 
liminary to the actual study. In the pre- 
liminary study the raters saw the stamp- 
ing from in front of the worker. They 
saw his hand moving at them. In the 
actual study the raters saw the worker 
from the side. This may account for the 
change, and also indicates that the angle 
of observation could be a topic for 
further investigation. 

Interactions of practical significance 


among pace ratings. The significant job 
X worker interaction in Table 2 reveals 
a pattern superimposed upon the tend- 
ency for some workers to be rated higher 
than others and the tendency for jobs to 
be rated differently. When the mean 
worker ratings are equated and the mean 
job ratings are equated, there remains à 
tendency for some workers to be rated 
higher on some jobs than on others. The 
size of the standard deviation due to this 
interaction is about two rating points- 

The significant job x rater and worker 
X rater interactions of Table 2 reveal а 
pattern superimposed upon the tendency 
for some raters to rate higher than 
others and the tendencies for jobs and 
workers to be rated differently. There re 
main tendencies for some raters to rate 
some jobs higher than others and to rate 
some workers higher than others. 'тһе 
sizes of the standard deviations due (0 
these interactions are about 4 and 2 rat 
ing points, respectively. 

Pace x rater interaction of ratings. The 
pace x rater interaction in Table 2 indi- 
cates that not all raters: underrate the 
high paces and overrate the low paces: 
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Figure 2 shows that raters 2, 5, and 6 
exhibit the tendency markedly, while 
rater 4 does so only slightly, and raters 
1 and з not at all. The size of the stand- 
ard deviation due to this interaction is 
about 5 rating points. 

Other interactions of pace ratings. The 
pace x worker interaction in Table 2, 


ERROR "SCALE" 


90 100 "o 120 130 
PAGE 


Fic. 2, Errors of Each Rater on Each Pace. 


Which indicates a differential rating of 
the various workers at different paces, is 
Statistically significant, but the size of 
the variations is small. The interactions 
involving order are caused by some of 
the raters changing their concepts of 
Normal on certain jobs. Although sta- 
tistically significant, the size of the varia- 
tions is of no practical meaning. 


Magnitude of the Standard Errors 
of Pace Ratings 


The standard error of all the ratings 
is 16 percentage points. This indicates 
that a normal time obtaired from these 
Tatings stands one chance in three of 
being wrong by =16 points or greater. 

To find the standard error representa- 
tive of the consistency within a category 
ofr atings, the variance among categories 
is subtracted from the total variance. 

he residual standard error, with all 

nown sources of error eliminated, р 
79 points, This represents the standar 


TABLE 3 


STANDARD ERRORS For Various POSSIBLE 
CIRCUMSTANCES 


Per- 
Item centage 
Points 
A. Gross Standard Error 16.0 
В. One job, several raters rating dif- 
ferent workers at different paces. 15.9 
С. One worker on one job, rated by 
several raters at different paces. 15.1 
D. Опе worker оп опе job at one расе, 
rated by several raters. 14.5 - 


‚ One rater, rating several workers 
at different jobs at different paces. 11.2 


m 


F. One rater on one job, rating sev- 
eral workers at several paces. 10.7 

G. One rater rating one worker, on 
several jobs at different paces. 9.1 

H. One rater rating one worker on one 
job, at different paces. 8.5 

I. One rater rating a worker on a job 
7.9 


at one pace. 


error present in any one rater's single 
rating. 
"Standard errors for various possible 
circumstances are shown in Table 3. The 
errors (except for the total) are measures 
of reliability rather than accuracy. For 
example, circumstance F might occur 
when a timestudy man attempted to 
check a standard for a given job by tim- 
ing several workers. The standard error 
of the normal times about the average ` 
of this rater would be 10.7 percentage 
points, but this raters average might 
differ considerably from the average 
which other time-study men would get. 
Circumstance B might occur in a com- 
pany having the same job in several 
plants. The standard error of the normal 
times about the average would be 15.9 
percentage points. Circumstances C, D, 
and H could occur in checking standards 
by various methods. Circumstances E 
and G might occur in a situation de- 
signed to test the reliability of raters. 


Comparison of Reliability of 
Pace Ratings 
The results of the study have been dis- 
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TABLE 4 
STANDARD Errors OF PACE RATINGS 


A. Standard Error in Points for Each Rater 


Standard 
Error 
13. 
11. 
16. 
то. 
то. 
10. 


Rater 


сил го HH 
m+ Ov ON 


B. Standard Error in Points of Ratings 
on Each Worker 


Standard 
Error 
14. 
17. 
14. 
14. 
15. 


Worker 


рш юн 
Ownon 


С. Standard Error in Points of Ratings 
for Each Job 


Standard 
Job Error 
12.8 
17.9 
15.3 
16.6 


POH 


cussed in terms of errors due to constant 
differences in levels of ratings and in 
terms of average standard errors, In ad- 
dition, real differences in the consist- 
encies of ratings within categories do 
exist. As Table 4 shows, some raters are 
more consistent than others, some jobs 
can be rated more reliably than others, 
soma workers can be rated more reliably 
than others, and some paces can be rated 
more reliably than others. 

Differences in reliability of pace rat- 
ings of raters, workers, and jobs. 'Table 4 
lists the standard error of ratings for each 
rater, worker, and job. The differences 
shown are of practical significance. 
Raters 4, 5, and 6 are much better than 
rater 3, as indicated in Table 4A. Table 
4B shows that a standard obtained on 
worker $ or 4, for example, would be 
more reliable than one obtained on 
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worker 2. The standard for job 2 would 
have to be checked more closely than the 
standard for job 1, according to Table 
4С. 

Differences in reliability of different 
paces. Figure 3 shows how reliability 
varies with pace. Normal pace is rated 
most reliably. The increase in standard 
error seems steeper at lower paces than 
higher. The standard error seems to in- 


#15 


14.3 d 
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14.2 
14.0 


13.7 
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PACE 
Fic. 3. Reliability of Ratings at Various Paces. 


crease proportionally to the increase in 
pace, about 0.2 per cent every 10 points 
of pace. While not of great practical sig- 
nificance within the range of paces 
studied, the trend has importance if ех- 
tended to extreme paces. 


Worker Judgments 

The pace judgments of each worker 
on each job on each pace were subjected 
to an analysis of variance. As with the 
pace ratings, these judgments were 
coded by subtracting the "correct" figure 
from them, and dividing this by five. 
The condensed analysis of variance; list- 
ing the factors which were significant 
at the .o1 level of confidence, is PF 
sented in Table 5. " 

Worker judgments on jobs. Theoret 
cally, normal times on different work 
elements or jobs should represent equally 
difficult levels of performance. The con 
cept of “a fair day's work” should be co" 
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TABLE 5 TABLE 7 
~ 
CONDE ALYSIS OF VARIANCE MEAN ERRORS OF WORKER JUDGMENTS 
0 JUDGMENTS ох ЕАсн PACE ` 
Source gum ofl рр v p Pace Error in 
Squares Points 
Paces 7o 4 178 5.37 go +2.5 
Jobs 142 3 47:4 22.4 100 +т.0 
Worker XJob 1,165 16 72.8 14.5 110 +1.5 
Residual goo 276 3-26 120 —2.9 
n 130 =3. 
Total 2,277 200 


* All significant at .oor level. 


stant from job-to-job to both the time- 
study man and the worker. Other things 
being equal, a worker paid on an incen- 
tive plan should be able to earn as much 
on one job as on any other. 


The results show that the workers do 


not equate the four jobs as the time-study 


men do. For example, the workers be- 
lieve that "normal" on packing (job 4) 
is worth 12.7 cents an hour more than 


7 
"normal" on stamping (job 2). Table 6 
een 


shows the differential, in points, betw 


TABLE 6 


DIFFERENCE BETWEEN WORKER J 
MENTS AND PACE RATINGS 


UDG- 


Worker Judgments Minus 
Job Pace Ratings, їп 
Points 


—3.2 
—6.0 
T2.5 
T6.7 
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the workers’ judgments and the pace 
ratings. Because the workers were given 
à concept of normal, this table does not 
indicate that the workers’ concept of 
the jobs, agrees 
t shows that a 
vorkers where 


Normal, averaged over 
With the raters’ concept. I 
differential exists to the Y 
None exists to the raters. 
Worker judgments of different paces- 
The workers exhibit the same tendency 
as the raters to overrate low paces and 


underrate high paces. Table 7 lists the, 
mean errors on each pace. 

Worker x job interaction of worker 
judgments. Not all workers judge the 
jobs in the same pattern, When the mean 
worker judgments and the mean job 
judgments are equated, there remains a 
tendency for some workers to judge some 
jobs higher than others. Table 8 shows 


TABLE 8 
WORKER X JOB INTERACTION OF 
WORKER JUDGMENTS 
(Points Deviation from the Average for the 
Worker and the Job) 


Job 
Worker 
2 3 4 
I —11.8 —6.6 +27.0 +1.5 
2 = 0.7 +34 — 23 —0.4 
3 —1.8 +1.4 = 2.0 +2.3 
4 +17.8 +4.0 —21.4 —0.5 
5 = 3.5 —23 478.6 -—2.8 


the relative judgment made by each 
worker on each job. The numbers yare 
the points from the average which the 
worker assigned the job, minus the sum 
of the points from the average of the job 
and the worker. The size of these inter- 
actions is of practical significance, par- 
ticularly workers 1 and 4 on jobs 1 and 3. 
Worker 1 thinks that job g is worth 
much more than job 1, while worker 4 
has the reverse opinion. On job 1, worker 
1 would be satisfied with a standard time 
about go per cent less than the standard 
time worker 4 would require. On job 3, 


worker 1 would look for a standard time 


about 40 per cent greater than the stand- 
ard time with which worker 4 would be 
satisfied. 

Standard error of the worker judg- 
ments. The standard error of the worker 
judgments is comparable to the standard 
error of the pace ratings. The total stand- 
ard error is 18.8 points, compared to 16.0 
for the pace ratings. The residual stand- 
ard error is 9.0 points, compared to 7.9 
for the pace ratings. 

"Reliability of worker judgments. Real 
differences in reliability of judgments 


TABLE 9 
SrANDARD ERRORS OF WORKER JUDGMENTS 


A. Standard Error in Points for Each Worker 


Worker Standard 
Error 
1 15.5 
2 8.2 
3 7-4 
4 15.3 
5 15.0 


B. Standard Error in Points for Each Job 


Standard 
Job Error 
I 15.0 
2 8.3 
3 18.3 
i 9-7 


exist. Some workers are more consistent 
than others, and some jobs are judged 
more reliably than others. 

Table g lists the standard error of the 
judgments of each worker, and for each 
job. The differences shown are of prac- 
tical significance. Some of the workers 
are far more reliable than others, as indi- 
cated in Table 9A. The standard error 
of workers 2 and g is half that of the 
rest, and compares favorably with the 
standard error of the time-study men. 
There is no apparent relation between 
the worker’s being consistent in his judg- 
ments and the reliability with which he 
is rated. 
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The workers do not agree as well on 
some jobs as on others. The jobs in 
Table gB on which the worker judg- 
ments are relatively unreliable are not 
the same jobs on which the pace ratings 
are relatively unreliable. 

The difference in variance among paces 
is not statistically significant. The stand- 
ard errors of the judgments seem to in- 
crease as pace increases; this was true 
also of the standard errors of the pace 
ratings. 

Correlation between pace ratings and 
worker judgments. An analysis of the co- 
variance between ratings of the five work- 
ers on the four jobs and the judgments 
of the workers about the jobs reveals a 
correlation within the workers and jobs 

of + .46. The analysis of covariance sta- 
tistically equates the mean job ratings 
and worker judgments. The positive cor- 
relation indicates that, to the extent in- 
dicated by the correlation of .46, а 
worker will be rated relatively high on 
a job which he feels should be rated rela- 
tively high, 


IV. PREVIOUS STUDIES 
OF RATING 


| Several experimental investigations of 
uime-study rating have been published 
and are pertinent to the present study- 
Two have shown that filmed perform- 
ances are rated the same as live per- 
formances. Other studies have attempted 
to measure the consistency of ratings of 
work pace, but in general they do not 
consider the effects of different raters, 
workers, jobs, paces, and interactions- 
Some investigators have shown that 
rating ability is improved by training 
and others have been concerned with 
predicting rating ability. One group of 
researchers has been interested in the 
development of aids for xating, in the 
form of films of known paces. 
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Use of Film for Rating 


: The results of the present study would be 
invalid if performances on movie film аге rated 
differently from live performances. Mundel and 
Margolin (8) and Barnes (1) have shown that 
ratings from movies are as consistent and accu- 
rate as ratings of actual workers. 


Measurements of Consistency 


Although few experimenters report the stand- 
ard errors of the ratings they have obtained, 
their data can be manipulated to find the stand- 
ard errors, Thirteen points represents the mean 
and the mode of all of the standard errors of 
ratings of work paces found in the studies cited 
in the References section. This is compatible 
With the findings of this study, that the total 
standard error is 16 points, because the previous 
studies have measured the reliabilities of single 
raters, or ratings on single jobs. None of them 
has had ratings on more than one worker on 
a job. All but one of the reported standard 
errors are within the range of from 8 points for 
residual to 16 points for total standard error re- 
ported in the present study. 


Training Ralers 


Several investigations have bcen made as to 
Whether rating can be improved by training and 
experience, One of. Mundel's students (7) found 
that raters with over six months’ experience had 
a standard error which was % the size of that 
of raters with less experience. . 

Barnes (1) cites three studies of the rating of 
walking, wherein the standard error was TC- 
duced from 16 points to 12 points following а 
two-day training session. During a six-month 
training period, in which a group of raters was 
trained to rate the specific job on which they 
Were tested, standard error went as low as 3 
Points, The raters could not be expected to main- 
ttin this level of consistency on other jobs. А 

Lifson (4), with time-study students rating 
Some films of factory jobs, reduced the stand- 
ard error from 11 to g points in an eleven-week 
training period. He also noted that the raters 
Who were originally most consistent improved 
the most. Another finding was that the Cor 
cept of normal pace can be shifted very easily. 
He changed the level of rating by demonstrating 
the level of activity which was to be considered 

аз normal, and the ratings shifted as the dem- 
onstrated level shifted. 


Predicting Rating Ability 


Lifson (4) found that ability to rate a 
training could be predicted from ability 10 та 
efore training. The correlation between a con- 


D 
sistency measure before and after was +.45. He 
observed that ability to rate can be predicted 
even more successfully after the raters have prac- 
ticed for about two weeks. Holder (3) found no 
correlation between rating ability and scores in 
the Purdue Adaptability Test, the Purdue Physi- 
cal Science Test, the Purdue Mathematics Train- 
ing Test, the Purdue Placement Test in Eng- 
lish, A.C.E., or motion- and time-study tests. 


Aids for Rating 


In an attempt to objectify the rating pro- 
cedure, Dr. M. E. Mundel has worked with a 
system of rating that involves the use of aids 
in the form of movies of established levels of » 
pace. The rater compares the pace in question 
to the established standard. He attempts to com- 
pare acceleration alone, and later adjusts for 
job difficulties. A paper by Mundel and his 
students (7) reports that by using a single 
standard film, representing a normal pace, the 
standard error (with no job or worker vari- 
ance) was reduced from the "unaided" value 
of 14 points to 13 points. Use of a series of 
twelve established paces, ranging from 80 to 155, 
further reduced the standard error to 12 points. 


V. IMPLICATIONS 


From the pace ratings of experienced 
time-study men, it was determined that 
the magnitude of the standard error of 
these pace ratings is 16 percentage points, 
апа that much of this error is due to dif- 
ferences among raters workers, jobs, 
paces, and their interactions. 

The residual standard error is 7.9 per- 
centage points. It has also been shown 
that there are real differences in the re- 
liability of ratings from different sources, 
that what are two equal paces to time- 
study men may not feel equal to the 
workers performing at the paces. 

Some further researches and proce- 
dures are required to help increase the 
consistency and accuracy of pace rating. 
Some specific areas of attention which 
are suggested by this study are discussed 


below. 


Reliability of Raters 


Some raters are more reliable than others 
More research is needed in the prediction of 
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worker 1 would look for a standard time 
about 40 per cent greater than the stand- 
ard time with which worker 4 would be 
satisfied. 

Standard error of the worker judg- 
ments. The standard error of the worker 
judgments is comparable to the standard 
error of the pace ratings. The total stand- 
ard error is 13.8 points, compared to 16.0 
for the pace ratings. The residual stand- 
ard error is 9.0 points, compared to 7.9 
for the pace ratings. 

‘Reliability of worker judgments. Real 
differences in reliability of judgments 


TABLE 9 
STANDARD ERRORS ОЕ WORKER JUDGMENTS 


A. Standard Error in Points for Each Worker 


Standard 
Error 
15.5 

8.2 
7-4 
15.3 
15.0 


Worker 


ео юн 


В. Standard Error in Points for Each Job 


Standard 
Job Error 
I 15.0 
2 8.3 
3 18.3 
4 9-7 


exist. Some workers are more consistent 
than others, and some jobs are judged 
more reliably than others. 

Table 9 lists the standard error of the 
judgments of each worker, and for each 
job. The differences shown are of prac- 
tical significance. Some of the workers 
are far more reliable than others, as indi- 
cated in Table gA. The standard error 
of workers 2 and g is half that of the 
rest, and compares favorably with the 
standard error of the time-study men. 
There is no apparent relation between 
the worker's being consistent in his judg- 
ments and the reliability with which he 


is rated. 
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The workers do not agree as well on 
some jobs as on others. The jobs in 
Table 9B on which the worker judg- 
ments are relatively unreliable are not 
the same jobs on which the pace ratings 
are relatively unreliable. 

The difference in variance among paces 
is not statistically significant. The stand- 
ard errors of the judgments seem to in- 
crease as pace increases; this was true 
also of the standard errors of the pace 
ratings. 

Correlation between pace ratings and 
worker judgments. An analysis of the co- 
variance between ratings of the five work- 
ers on the four jobs and the judgments 
of the workers about the jobs reveals a 
correlation within the workers and jobs 
of + .46. The analysis of covariance sta- 
tistically equates the mean job ratings 
and worker judgments. The positive cor- 
relation indicates that, to the extent in- 
dicated by the correlation of .46, а 
worker will be rated relatively high on 
a job which he feels should be rated rela- 
tively high. 


IV. PREVIOUS STUDIES 
OF RATING 


Several experimental investigations of 
timestudy rating have been published 
and are pertinent to the present study: 
Two have shown that filmed perform- 
ances are rated the same as live per- 
formances. Other studies have attempted 
to measure the consistency of ratings of 
work pace, but in general they do not 
consider the effects of different raters, 
workers, jobs, paces, and interactions. 
Some investigators have shown that 
rating ability is improved by training; 
and others have been concerned with 
predicting rating ability. One group of 
researchers has been interested in the 


development of aids for iating, in the 


form of films of known paces. 
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Margolin (8) and Barnes (1) have shown that 
ratings from movies are as consistent and accu- 
Tate as ratings of actual workers. 
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Although few experimenters report the stand- 
ard errors of the ratings they have obtained, 
thcir data can be manipulated to find the stand- 
ard errors. Thirteen points represents the mean 
and the mode of all of the standard errors of 
ratings of work paces found in the studies cited 
in the References section. This is compatible 
With the findings of this study, that the total 
Standard error is 16 points, because the previous 
Studies have measured the reliabilities of single 
raters, or ratings on single jobs. None of them 
has had ratings on more than one worker on 
à job. All but one of the reported standard 
errors are within the range of from 8 points for 
residual to 16 points for total standard error re- 
ported in the present study. 


Training Raters 
en made as to 


Several investigations have be adc 
ining and 


Whether rating can be improved by tra 
experience, One of Mundel’s students (7) found 
that raters with over six months’ experience had 
а standard error which was 96 the size of that 
of raters with less experience. 3 

Barnes (1) cites three studies of the rating of 


Walking, wherein the standard error was Te- 
oints following а 


duced from 16 points to 12 P' ! 
two-day training session. During а six-month 
training period, in which a group of raters was 
trained to rate the specific job on which they 
Were tested, standard error went as low as 3 
points, The raters could not be expected to main- 
tain this level of consistency on other jobs. 
Lifson (4), with time-study students rating 
Some films of factory jobs, reduced the stand- 
ата error from 11 to 9 points in an eleven-week 
training period. He also noted that the Hen 
Who were originally 11050 consistent improve 
the most. Another finding was that the о 
cept of normal pace сап be shifted very easily. 
He changed the level of rating by demonstrating 
the level of activity which was to be considered 
as normal, and the ratings shifted as the dem- 


onstrated level shifted. 


Predicting Rating Ability 
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Lifson (4) found that ability to rate a 

training dia be predicted from ability to rate 


before training. The correlation between а con- 
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sistency measure before ang after was +.45. He 
observed that ability to rate can be predicted 
even more successfully after the raters have prac- 
ticed for about two weeks. Holder (3) found no 
correlation between rating ability and scores in 
the Purdue Adaptability Test, the Purdue Physi- 
cal Science Test, the Purdue Mathematics Train- 
ing Test, the Purdue Placement Test in Eng- 
lish, A.C.E., or motion- and time-study tests. 


Aids for Rating 


In an attempt to objectify the rating pro- 
cedure, Dr. M. E. Mundel has worked with a 
system of rating that involves the use of aids 
in the form of movies of established levels of » 
pace. The rater compares the pace in question 
to the established standard. He attempts to com- 
pare acceleration alone, and later adjusts for 
job difficulties. A paper by Mundel and his 
students (7) reports that by using a single 
standard film, representing a normal pace, the 
standard error (with no job or worker vari- 
ance) was reduced from the “unaided” value 
of 14 points to 13 points. Use of a series of 
twelve established paces, ranging from 80 to 155, 
further reduced the standard error to 12 points. 


V. IMPLICATIONS 


From the pace ratings of experienced 
time-study men, it was determined that 
the magnitude of the standard error of 
these pace ratings is 16 percentage points, 


and that much of this error is due to dif- 


ferences among raters, workers, jobs, 
paces, and their interactions. 

The residual standard error is 7.9 per- 
centage points. It has also been shown 
that there are real differences in the re- 
liability of ratings from different sources, 
that what are two equal paces to time- 
study men may not feel equal to the 
workers performing at the paces. 

Some further researches апа ргосе- 
dures are required to help increase the 
consistency and accuracy of pace rating. 
Some specific areas of attention which 
are suggested by this study are discussed 


below. 
Reliability of Raters 


Some raters are more reliable than others. 
More rescarch is needed in the prediction of 
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reliability, and also in what it is that causes 
some raters to be reliable. Because of the wide 
differences in reliability shown among the 
raters in this study, the need for testing experi- 
enced time-study men is revealed. More research 
is also needed in methods of training time-study 
men to rate consistently. 


Agreement of Raters 


Some raters rate higher than others, even 
when all raters have the same verbal concept of 
normal pace. Agreement among raters is a major 
problem, It is apparent that time-study men 
need concentrated training in recognizing a 
common concept of normal pace, and frequent 
checks to assure that their concepts have not 
changed. Research is needed into methods of 
objectifying the rating function and into meth- 
ods of securing agreement among raters. 


Averaging of Several Ratings 


Consideration should be given to the fact that 
averages are more accurate and reliable than 
individual ratings. Although it is expensive to 
have more ratings made, it is probably less ex- 
pensive than setting standards which may be 
go per cent off. 


Differences in Ratings on 
Various Workers 


Some workers are rated higher than others, 
even when performing the same jobs in the same 
time, and some are rated more reliably. No re- 
search has been done, though a great deal is 
needed, into why some workers are rated dif- 
ferently from others. The reliability and level 
at which diffierent workers are usually rated 
should be known to time-study men. When 
there is a choice, they should have as the opera- 
tor 5, worker who is rated reliably and at an 
average level. 


Reliability of Different Jobs 


Some jobs are rated more reliably than others. 
Increased reliability may come from knowing 
why. 


Paces Rated Differently 


Normal paces are rated most accurately and 
consistently. When there is a choice, time-study 
men should avoid timing extremely fast or slow 
operators. They should look for an operator 
whose performance is very close to their idea 
of normal. 
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Reliability and Accuracy of 
Worker Judgments 


In order for any time-study system to work, 
paces which the time-study men rate as equal 
must seem equal to the workers. Time standards 
are not consistent from job to job unless thc 
workers believe the standards are consistent. This 
study shows that this belief is not always held. 

Much more can be done with worker judg- 
ments. They should be used, in some way, as 
the criterion. with which to test the accuracy 
and consistency of time-study ratings, They 
should be used to determine adjustments and 
allowances. This study shows that they are rcli- 
able enough to be used for these purposes. 

Some of the workers judge more cons ently 
than the time-study men rate. This suggests the 
possibility of obtaining ratings from certain 
workers, or of having the time-study men rate 
while they themselves are performing the jobs. 


VI. SUMMARY AND CONCLUSIONS 


In a study designed to determine the 
nature of the errors involved in time- 
study ratings of work pace, six expert 
timestudy men made ratings of the 
filmed performances of five workers doing 
each of four jobs at each of five previ- 
ously established paces. The variance of 
the ratings was analyzed to reveal how 
much of the total error was attributable 
to differences among the time-study men 
in their concepts of normal work pace; 
differences in the way each worker and 
each job were rated, and differences in 
the rating errors made at each of the 
paces. Also, the standard errors of each 
group of ratings were compared, as @ 
measure of relative reliability. 

While tke workers were performing 
the jobs, théy evaluated, in relative 
terms, each pace on each job. Analysis of 
variance was applied to these judgment 
to determine the significance of the errors 
involved. Also, the relative level of the 
worker judgments on each job was com- 
pared with the relative level of the time 
study men's pace ratings, to determine 
the amount of discrepancy. 
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The following conclusions are pre- 
sented: 

1. Pace ratings involve considerable 
error. The total standard error of pace 
ratings from different raters, on different 
jobs, workers, and paces was 16.0 per- 
centage points. The standard error of one 
rater rating one worker on a job at a pace 
was 7.9' points, on the average. 

2. Some raters rate higher than others. 
The highest rater averaged 28 points 
above the lowest rater. 


140, 
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100 


RATINGS 


80 


60 


RATERS 


of Ratings by Each 
асе. (The “range” 
s by each rater.) 


Fic. 4. Mean and “Range” 
Rater of the Average Normal Р: 
includes 95 per cent of the rating: 


are more consistent than 
t consistent rater had a 
standard error 5% the size of the standard 
error of the least consistent rater. Figure 
4 shows, for each rater, the spread that 
Would include 19 out of 20 ratings of the 
average normal pace. 

4. Some workers are rated higher than 
others, even when all perform the same 
jobs at the same paces. A standard time 
set on the worker who was rated the 
highest would have been 15 per cent 
longer than one set on the worker who 
Was rated lowest, 

5. Some workers are rated mor 
liably than others. The standard error of 
the ratings on the most reliably rated 
Worker was 54 the size of the standard 


3. Some raters 
others, The mos 


e re 


érror of the ratings on the least reliably 
rated worker. ш 

6. The raters tend to overrate low 
paces and underrate high paces. A stan- 
dard time set on a pace of до would have 
been 7 per cent longer than a standard 
time set on a pace of 130. 

7. Normal pace is rated most reliably. 
The standard error increased slightly at 
paces slower or faster than normal. 

8. Some jobs are rated more reliably 
than others. The standard error of the 
ratings on the most reliably rated job was * 
34 the size of the standard error of the 
ratings on the least reliably rated job. 

9. Interactions are important. Some 
raters rated some jobs higher than others; 
some raters rated some workers higher 
than others; some workers were rated 
higher on some jobs than on others; and 
not all raters followed the pattern of vn- 
derrating high paces and overrating low 
ones. 

10. Workers’ judgments on equating 
the jobs differ from the pace ratings of 
the time-study men. The workers be- 
lieved there was as much as a 12 per cent 
per hour differential between two "nor- 
mal" paces as established by time-study 
men. 

11. Individual differences among the 
worker judgments are very important. 
On the same job there was as much as a 
40 per cent difference between two work- 
ers’ judgments as to what was a normal 
pace. 

12. Some workers can judge more re- 
liably than time-study men can rate. The 
standard error of the judgments of the 
two most consistent workers was 34 the 
size of the standard error of the best 
time-study men. 

13. A correlation of +.46 exists be- 
tween the workers’ judgments and the 
pace ratings of the time-study men. To 
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the extent indicated by this correlation, In conclusion, this study has indicated 
on a job which“a worker judged rela- the nature of the errors which are in- 
tively high, he would be rated relatively volved in time-study pace ratings, and 
high; and on a job which a worker has indicated some possible approaches 
judged relatively low, he would be rated to the reduction of these errors. 
relatively low. 
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I. PURPOSE 


D RECENT years there has been an in- 
creasing emphasis on the factor of 
motivation as an influence on the per- 
ceptual processes. A perception is not a 
literal copy of the stimulus, and indi- 
vidual differences in perceiving cannot 
be explained solely in terms of the ob- 
Jective stimulus pattern, primary con- 
figural tendencies, or idiosyncrasies in 
Sensory, neural, or motor capacities. 
Needs, wants, values, and tensions can 
be significant organizing factors in per- 
ception; and it follows that the more 
unstructured, ambiguous, and amor- 
phous the stimulus situation, the greater 
ent of a dissertation 
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the likelihood that any given individual 
will project his needs into the situation 
in an effort to give it meaning and form, 
and the greater the individual variation 
in perceptual response that may be an- 
ticipated. 

Although the interest of the clinical 
psychologist and the student of person- 
ality- developed some time after the ex- 
perimental investigation of perception in 
the laboratory, the diagnostic and thera- 
peutic possibilities of graphic-motor be- 
havior as revealed in artistic productions 
were recognized by the clinician long 
before such behavior was made the ob- 
ject of systematic experimental investiga- 
tion. Anastasi and Foley (1, 2, 8. 4) in a 
series of articles surveyed the literature 
on artistic behavior in the abnormal, a 
literature in which theory and specula- 
tion are almost as numerous as undis- 
puted fact. Interest in graphic behavior 
has not, of course, been limited to the 
study of art and art forms, since it has 
been recognized in the past two decades 
that virtually all forms of graphic ex- 
pression may have implications for per- 
sonality evaluation and diagnosis. Rele- 
vant in this connection are the ap- 
proaches of Werner Wolff (46, 47, 48 
49, 50), Saudek (38) Machover (39) 
Mira (31), Sapas (36), Foster (22), and 
Bender (9, 10, 11, 12, 19, 14, 15). 

Bender is generally given credit for 
taking the experiments on the reproduc- 


tion of visually perceived form, whether 
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from сору ог [rom memory, out of the 
laboratory and into the clinical setting, 
and there is little question that she did 
more than any other individual to see 
the diagnostic possibilities of the method 
and popularize its use. Impressed by the 
experimental studies of Wertheimer, 
Köhler, and КойКа in the Gestalt theory 
of perception, she published а mono- 
graph (12) in 1938 summarizing her find- 
_ings on the alte ration of the “Gestalt 
function” in the copying of geometrical 
designs by children and abnormal pa- 
tients. The test itself consists of nine 
geometrical designs which were selected 
[rom approximately thirty which Wert- 
heimer (44) used in his classical study 
of Gestalt principles. Each design is on 
a separate card, and the subject is asked 
to copy them one at a time. Other re- 
ports of the clinical use of the Bender- 
Gestalt Test have been published by 
Schilder (39, 40), Bender, Curran, and 
Schilder (16), Orenstein and Schilder 
(34), Fabian (20), Hutt (27, 28), Wayne, 
Adams, and Rowe (41), Harrower (25), 
David Wechsler (42), Israel Wechsler 
(43), Barkley (7), Billingslea (17), Wolt- 
mann (51), and Pascal and Suttell (35). 
While Bender was primarily interested 
in the Gestalt test as ап instrument for 
the exploration of the Gestalt function, 
with emphasis upon its maturational and 
pathological aspects, Hutt (28) conceived 
of the test as a projective personality 
technique, rich in interpretive signifi- 
cance and psychodynamic implications 
and capable of contributing valuable 
clues to differential diagnosis. Clinical 
psychologists have been quick to follow 
Hutt's lead. rather than Bender’s more 
prosaic approach because they have long 
sought for a projective device less time- 
consuming than the Rorschach or TAT 
which may be employed as a brief sup- 
plement to the longer techniques in 


yielding new or confirmatory personality 
data. Moreover, Bender’s monograph is 
of rather limited usefulness to the clini- 
cian because of its emphasis on extreme 
deviations, the relative absence of con- 
trol data, and the failure to support in- 
terpretations with quantitative findings- 
The reader is generally left in the dark 
concerning the actual number of cases 
upon which she bases her conclusions. 
One gets the impression that there is 3 
Bender-Gestalt record “typical” of the 
schizophrenic or “typical” of the aphasic 
and is then puzzled when he runs across 


a record in the clinic which fails to fit 
the “classical” picture. But il Bender 5 
articles lack specificity, the criticism 
might be leveled against Hutt that he 
offers “too much too soon” and that 
claims are made for the test which have 
yet to be validated. Although he states 
that the “clinical syndromes” for the psy 
choneurotic, the schizophrenic, and the 
brain-injured patients are “substant 
ated by the author’s research studies, 


he has not (to the writer's knowledge) 


published his original data in quantita- 
tive form, by way of reporting аве 
validity coefficients or the proportion M 
false positives or false negatives to De 
anticipated. Furthermore, many of hi5 
“determinants,” or scoring deviation? 
are vaguely defined, resulting in varying 
interpretations of them by clinicians who 
employ the same terms but assign them 
different meanings. 

It may well be that Bender and 
are capable of drawing inferences ^ 
the test which provide valuable insight 
into the patient with whom they a 
working, but it may also be that they are 
relying heavily upon minimal cues E 
upon long experience with the test which 
are generally labeled as “clinical int 
tion" and which may be 1255 readily com” 
municable to others. The fact of the 


Hutt 


from 


ul 


Xp 


x 
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matter is that the majority of clinical 
psychologists using the test interpret it in 
a more or less rough, subjective, global 
manner, drawing psychodynamic impli- 
cations on the basis of essentially unsys- 
tematized clinical observation. If the 
test is to have real value to the clinician 
and if it is to be given univocal inter- 
pretation by those who use it as a diag- 
nostic or prognostic instrument, both 
Benders and Hutt's provocative ideas 
should be stated as hypotheses to be sub- 
jected to rigorous experimental or clini- 
cal validation. 

The need for quantification and vali- 
dation of all projective tests has been 
recognized with increasing [requency in 
recent years, despite {һе objections of 
some clinicians who seem to feel that 
any attempt to apply statistics to pro- 
jective devices would automatically de- 
stroy their usefulness as instruments for 
assessing the "global personality." Sar- 
gent (37) has presented a strong case 
for quantification, and White (45), Bell 
(8), Cronbach (18), and Murphy (32) 
have expressed themselves in а similar 
vein, With regard to the Bender-Gestalt 
Test, the majority of psychologists using 
the: test seem to fee] that ir ds Helpful Jn 
Working with organics and psychotics but 
disagree as to its validity with neurotics. 
Bender (12) reports no data 
and Woltmann notes that “very often . -- 
a clearly established diagnosis of psycho- 


neurosis from the test battery is accom- 


panied by very normal copies of the 
pillingslea 


Gestalt figures" (51, P- 348). 

(17) and Pascal and Suttell (35) have 
made efforts to quantify the Bender- 
Gestalt, arriving at almost diametrically 
antithetical findings with regard to Hie 
Neuroses. Billingslea’s findings are essen- 
tially negative, while Pascal and Suttell's 


on neurotics, 


аге strongly positive. 


The general purpose of the present 10- 


2 


vestigation is to determine whether neu- 
rotics and normals can? in fact, be dis- 
tinguished on the basis of their Bender- 
Gestalt records. Most clinical psycholo- 
gists are agreed that psychotics and or- 
ganics show gross deviations on the test 
that are sufficiently bizarre or unusual 
to identify such cases fairly readily with- 
out the necessity of developing an elab- 
orate scoring system, but, as noted above, 


are less certain of the test's applicability 


to patients suffering from neurotic con- 
ditions. Before inquiring into the validity 
of the ps chodynamic interpretations of 
the individual scoring factors as applied 
to neurotics, it would appear that the 
cally prior step would be to ascertain 
ring factors themselves 


logi 
whether the sco 
differentiate between neurotic and nor- 
mal subjects. If a sign alleged to reveal 
anxiety or emotional immaturity occurs 
with equal frequency in both groups, one 
might well question the validity of such 
The specific aims of 


an interpretation. 
then, are to ascertain 


this investigation, 
the discriminating power of the various 
to isolate any which 


scoring elements, 
regards 


exhibit differential validity as 
nd neurotics, and, if possible, 
to combine these discriminating elements 
into a total score which will effectively 
e the contrasting clinical groups. 
it is proposed 


normals a 


separat 
To accomplish these aims, 
to develop an objective scoring system, 
the scoring elements opera- 
tionally rather than conceptually ог 
interpretively, and to subject the ob- 
served deviations of reproductions from 
stimulus figures to a statistical appraisal 
that used in item-analysis tech- 
niques. It should be emphasized that this 
is a study of empirical validity; the effort 
to identify psychological processes 
namic correlates, but to de- 
's uses and limitations in 


defining 


similar to 


is not 
or psychodyt 
fine the test 
practical terms. 
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II. PROCEDURE 


A. ADMINISTRATION OF THE TEST 


Although Bender did not provide any 
standard instructions for administering 
the test, almost all users of the Bender- 
Gestalt have employed the same basic 
method of administration. The stimulus 
cards, each of which contains a test 
figure, are presented one at a time, and 
the subject is asked to copy them while 
keeping the card in full view. Rulers or 
mechanical guides are not permitted, 
but otherwise the subject is free to pro- 
ceed as he chooses. Questions about how 
the figures are to be copied are usually 
answered in a noncommittal manner or 
referred back to the subject for decision. 
There is no time limit, and the repro- 
ductions themselves are not timed. Era- 
sures, crossing out of part of a figure, or 
making more than one attempt to re- 
produce a figure are allowed. 

In the present study three major inno- 
vations in administration of the test were 
introduced. (а) Each reproduction was 
timed. Although all previous investiga- 
tors have ignored the time factor except 
to observe that extremely long or short 
times should be noted as a qualitative 
datum, the present investigator felt that 
time might be a significant factor in its 
own right and that its inclusion was as 
justifiable in connection with the 
Bender-Gestalt as it has been with word 
association tests and the Rorschach. (b) 
The administration of the initial test 
was followed by a test of immediate re- 
call. As soon as the subject had copied 
all the figures, all stimulus cards were 
removed from sight and he was asked to 
draw the figures from memory. This 
modification of the basic procedure was 
introduced on the hypothesis that if any 
differences in test performance are ex- 
hibited by normals and neurotics, they 
will be accentuated in the absence of 


an objective stimulus. Numerous stud- 
ies (e.g., 21, 28, 24) on memory for form 
show pronounced alterations of the re 
productions in normal adults, and it is 
conceivable that certain latent tenden- 
cies that are held in check during the 
copying process might, under the pres 
sure of an unexpected test of incidental 
memory, reveal themselves as distinctive 
of neurotic adults. Moreover, if emo- 
tional blocking is heightened under 
these conditions, one would expect the 
total number of figures recalled by the 
neurotic group to be significantly smal- 
ler than for the control group. (c) ^" 
immediate retest followed the immediate 
recall. As soon as the subject had conr 
pleted his recall of the figures, he was 
asked to copy the figures from the mod 
els in a procedure identical with that 
employed for the initial test. This p"? 
cedure permits a comparison of D 
formance under conditions in which ui 
test materials and procedures are e 
unfamiliar and then familiar and she" 
light on the question of whether © d 
served deviations occurring during Б 
first administration of the test persist rd 
disappear under a second adminis 
tion. Unlike previous studies, sud 
that of Pascal and Suttell (35), in ир 
retests were administered to а compara 
tively small proportion of the Ment 
group tested merely for purposes of p 
mating reliability, the retest was C 
ployed in the present research as an sh 
tegral part of the testing procedure wi > 
implications for both validity and T 
liability. 4 
The test was administered to the ы 
trol group by psychologists at the d 
York University Testing and ЖА 
ment Center and to the experiment? 
group by clinical psychologists at i x 
Veterans Administration mental PY 
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units in New York City. While the 
writer administered a number of the 
tests himself, the great majority of tests 
were given by others on the assumption 
that the results would have more uni- 
versal applicability if obtained under 
conditions approximating those in actual 
clinical practice. This procedure would 
also reduce to a minimum any uncon- 
Scious bias on the part of the present 
investigator to influence the outcome. 
The instructions were explained and il- 
lustrated by the writer at staff meetings 
of the installations where the test was 
given, and opportunities were provided 
for the giving of practice tests to answer 
any questions that might arise. 


p. SUBJECTS 


The neurotic group consisted of 108 
World War II veterans who, at the time 
of testing, were undergoing treatment 
at the mental hygiene service of the 
Veterans Administration. The cases were 
drawn from the mental hygiene clinics 
of the New York Regional Office and the 


Brooklyn Regional Office, with the ma- 
from the latter installa- 
e basis 


eiving 


jority coming 
tion. Inservice diagnoses, on th 
of which these subjects were receivit 
disability pensions, were not used in 
View of the suspicion that many such 
diagnoses were more a matter of practical 
€xpedience than of scientific accuracy. 
Rather, the nosological classifications 
Were predicated upon judgments arrived 
at by one or more staff psychiatrists on 
the basis of case histories, clinical inter- 
views, and the results of an extensive 
battery of diagnostic psychological tests 
administered by staff clinical psychol- 
Ogists. The Bender-Gestalt was incorpo- 
tated into the battery for purposes of 
his study so tlat it would be regarded 
by the subjects as part of the normal 
testing procedure, but in no instance was 
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the test used to establish the diagnosis. 
If there was any doubt in the minds of 
the psychiatrists or psychologists about 
the diagnosis of a given patient, the 
case was not included. Cases with com- 
plicating features such as gunshot 
wounds, ulcers, migraine, asthma, psy- 
chopathic personality, schizoid trends, 
orthopedic disabilities, or neurological 
involvement were automatically ex- 
cluded, the effort being to obtain “pure” , 
neurotic cases in so far as possible. There 
was less concern for differential diagnosis 
within the neurotic rubric than for dif- 
ferential diagnosis between the neurotic 
and nonneurotic psychiatric patients in 
view of the unreliability of specific diag- 
nostic categories, which Ash (6) and oth- 
ers have demonstrated. Only native white 
male adult outpatients were included in 
the experimental criterion group. The 
criteria for selecting this group were so 
rigorously adhered to that over three 
years were required to collect the data. 
The control or “normal” group con- 
sisted of 285 World War II veterans 
availing themselves of aptitude testing 
and vocational counseling under the pro- 
visions of Public Law 346, generally re- 
ferred to as the GI Bill of Rights. Only 
native white male nondisabled veterans 
receiving no pension for physical or 
neuropsychiatric disability were ju- 
cluded. For purposes of this study, a 
veteran was considered "normal" pro- 
vided he had по history of neuropathic 
traits or emotional maladjustment, gave 
no evidence of nervous mannerisms or 
emotional disturbance during two hour- 
long interviews or during a series of 
testing sessions ranging in total time 
from three to eleven hours, had not been 
given a neuropsychiatric diagnosis in 
service, and had not subsequently re- 
quested or received psychiatric treatment. 
In order to refine the control group 
still further, the subjects in this group 
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were delimited by the application of a 
psychometric as well as a clinical cri- 
terion. The psychometric instrument 
used for this purpose was the Minnesota 
Multiphasic Personality Inventory (group 
form), which has been clinically stand- 
ardized and validated. It is believed that 
deliberate misrepresentation of responses, 
a pitfall in employing any personality 
inventory, was reduced to a minimum 
by administering the test in a vocational- 
guidance rather than a personnel-selec- 
tion situation. Since a standard score of 
70 is generally regarded as the dividing 
line between normal and abnormal 
scores on any one of the nine scales, the 
control group was subdivided into three 
subgroups as follows: 

1. Below-7o Group (№ = 155). All 
MMPI scores fall below 7o. 

2. r-bove-70 Group (N = 68). Only 
one of the MMPI scores equals or ex- 
ceeds 7o. 

3. 2-above-70 Group (N = 62). Two 

or more of the MMPI scores equal or 
exceed то. 
This breakdown into subgroups permits 
comparisons within the control group, 
as well as between the control group and 
the neurotic subjects, and increases the 
probability that at least one sizable 
portion of the controls is sufficiently 
"normal" to meet the rigorous standards 
of a research study using the method 
of contrasting groups to establish test 
validity. 

Along with the MMPI, all control sub- 
jects took the Otis Gamma test so that 
the relationship between Bender-Gestalt 
Test performance and intelligence might 
subsequently be explored. Ideally, it 


would have been desirable to have ad- 
ministered the MMPI and the Otis to the 
neurotic subjects as well, but it was not 
feasible to make such additions to the 
regular diagnostic test battery employed 
at the mental hygiene clinics from which 
the experimental subjects were drawn 
because the need to process cases would 
have made the testing time prohibitive. 
In the neurotic group, 84 of the 108 
subjects were, however, given the 
Wechsler-Bellevue, and the relationship 
between Bender-Gestalt ‘Test perform 
ance and scores on this test will be dis- 
cussed subsequently. 

The mean age of the total cont 
group (N = 285) is 24.22 years, while 
that of the total neurotic group @ = 
108) is 29.76 years. The standard Че 
tions are 4.70 and 5.74, respectively: 
With regard to education, the mean ha 
12.47 grades for the controls and 18.74 
for the neurotics, with standard devia 
tions of 1.72 and 2.89, respectively. 
the normals, 68.7 per cent are $! 15 м 
compared with 37.0 per cent of the pid 
rotic subjects. Of the controls, 69.7 P 
cent are Army veterans, 23.9 PF 
Navy, 3.9 per cent Marines, and 25 he 
cent Coast Guard. For the neuroti c; = 
corresponding figures are 84-3» 14.8, ө 
and о.о per cent. The three subgroul 
of the total control group are rcr 
bly similar with regard to age 
tion, marital status, апа branch of үа” 
vice, and it is noteworthy that the ie 
jority of subjects from both the рай 
and neurotic groups are between ae p 
30 years of age, the modal grade ай Я 
12th, and the modal service affiliate 
is the Army. 


trol 


cent 
per 


narka 
educa” 
ser 


ПІ. THE SCORING SYSTEM 


Bender did not develop any system of 
scoring for her test because her concern 
with gross distortions and bizarre devia- 
tions of the reproductions from the 


original stimuli made such a refinemer 
unnecessary. In the present research "i 
working hypothesis has been adop 
that subtle differences between norm? 
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and neurotics may in fact exist, and 
that the way to test this hypothesis is to 
develop a reasonably objective and com- 
municable method of scoring that will 
reflect those nuances of drawing which 
contribute to relatively minor modifica- 
tons of the original stimuli. 

A distinction has been made in the 
present investigation between "graphic" 
signs and “methods” signs.? The graphic 
Signs are defined as those characteristics 
of the reproductions which are scoreable 
solely by inspection or measurement of 
the figures appearing on the test record; 
they do not presuppose observation of 
the subject's test behavior. Examples are 
Size, contiguity, substitution, and asym- 
metry, The methods signs are defined as 
those characteristics of the reproductions 
Which are scoreable only by direct obser- 
vation of the subject's test behavior. Ex- 
amples are counting, paper rotation, 
direction, and initial part. 

The final list of signs consists of 82 
Scoring categories, many of which are 
represented in more than one figure, the 
total number of global and individual 
figure signs being 312- Each scoring 
category is numbered, and an individual 
Sign is designated by this number and 
by the number of the figure on which 
it appears. "Guides," for example, is 
Scoring category 9; should guide lines 
be used to reproduce figure 5, the desig- 
nation would be 9-5. Similarly, “jnitial 
should the diamond 


Part” is category 65; A : 
the circle 15 


in figure A be made before 
drawn, and should the bell of figure 4 
be drawn before the open square, the 
designations would be 65-A and 654 
Tespectively. Certain categories are repre- 
зеп ted in only one figure as, for example, 
'Pairing" (number 70) which occurs 


E m « ic" a 
.. For definitions of the specific graphic ins 
methods” signs mentioned in this paragrap ^ 
Sce section А below, entitled “Individual Figure 
igns," 
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solely in figure 1 and is designated as 
70-1. Other categories, such as “rotation: 
total” (number 48) may occur in all 
figures, and the designation is 48-A, 48-1, 
etc. “Global” categories such as sequence, 
cohesion, and colliding refer to the place- 
ment of all the figures on the page and 
hence have no specific figure designation. 

The scoring categories are defined be- 
low. It will be noted that certain numbers 
are omitted in designating categories 
(e.g. there are no categories numbered 
3, 4, or 13). Originally, the individual 
figure categories were numbered from 1 
to 8o, but certain categories proved to 
be impracticable or too susceptible to 
subjective judgment in an exploratory 
trial run completed prior to the under- 
taking of the present study. Rather than 
renumber the retained categories, it was 
decided to adhere to the earlier numeri- 


cal designations. 


A. INDIVIDUAL FIGURE SIGNS 


1. Length (all figures). Distance (in millimeters) 
of the horizontal extent of the reproduction. 
Measure from the extreme left to the extreme 


right of the reproduction, using a transparent 
millimeter ruler. А TN 

2. Height (all figures). Distance (in millimeters) 
of the vertical extent of the reproduction, Meas- 
ure from the extreme upper to the extreme 
lower part of the reproduction, using a trans- 
went millimeter ruler. 

5. Tremulous linc (figures A, 4, 6, 7, 8). A shaky, 
quivering, wavering line. 

6. Erasure (any figure). All or part of a repro- 
duction exhibits evidence of erasure. 

7. Multiple attempt (any figure). ‘Two or more 
reproductions of a given figure appear on the 
test record. The initial reproduction may involve 
the entire figure or just part of it. The initial 


duction may be crossed out, partially erased, 
produc- 


pa 


repr 
or left intact. Not scored if the initial re 
tion is erased completely and the second attempt 
is superimposed upon it. 

8. Figure A placement (figure A). One or more 
ons appear above figure A on the test 


reproducti 
record, or figure A is three inches or more from 
the top of the page. 

9. Guides (any figure). Use of extraneous lines 


ap points as an aid to reproducing the figure. 
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10. Overshooting lines (figures A, 4, 7, 8). Lines 
overshoot one another at points of juncture. 

11. Retracing (figures A, 4, 6, 7, 8). A part of 
a line or one or more lines are made with repeti- 
tive strokes which are more or less superimposed 
on one another. The line is belabored rather 
than sketched. 

12. Projection retracing (figures 7, 8). One or 
more of the pointed projections of figures 7 or 8 
are retraced as defined in category 11. Scored also 
for Retracing (category 11). Not scored when 
entire reproduction is ‘retraced. Not scored if 
only the diamond in figure 8 is retraced. 

14. Substitution: dot-dash (figures 1, 3, 5). Dots 
are reproduced as horizontal or vertical dashes at 
least 14g inch in length. At least four dots should 
be so reproduced to be scored. 

15. Substitution: dot-circle (figures 1, 3, 5). Dots 
are reproduced as unfilled circles or loops. At 
least four dots should be so reproduced to be 
scored. 

16. Substitution: dot-ball (figures 1, 3, 5). Dots 
are reproduced as filled-in circles or loops. At least 
four dots should be so reproduced to be scored. 
Slightly enlarged dots are not scored. 

17. Substitution; dot-scribble (figures 1, 8, 5). 
Dots are reproduced as “wiggly” lines, “butter- 
fly" lines, or scribbles. At least four dots should be 
зо reproduced to be scored. 

18. Substitution: circle-dot (figure 2). The cir- 
cles in figure 2 are reproduced as dots or filled-in 
loops. At least four circles should. be so repro- 
duced to be scored. 

20, Numeration (figures 1, 2, 3, 5, 6). The num- 
ber of dots, circles, columns, or waves in the re- 
production differs from the actual number in 
the stimulus figure. The correct number of ele- 
ments is as follows for the figures concerned: 


figure 1 12 dots 

figure 2 11 columns or 33 circles 

figure 3 1, 3, 5,апа 7 dots 

figure 5 19 dots in semicircle, 7 dots in tan- 


gential line 
figure б 4 wave crests in horizontal and 4 
а in vertical 

21. Wave accentuation (figure 6). Marked in- 
crease in amplitude of horizontal or vertical 
wavy lines. At least two of the waves should be 
so reproduced to be scored. 

22. Wave flattening (figure 6). Marked decrease 
in amplitude of horizontal or vertical wavy lines. 
At least two of the waves should be so reproduced 
to be scored. 

2g. Wave irregularity (figure 6). Marked varia- 
tion in wave length or amplitude of horizontal 
or vertical wavy lines. At least one of the waves 
should differ markedly from the others to be 
scored. . 

оз. Curvature contraction (figures 4, 5). Marked 
constriction of bell in figure 4 and/or semicircle 
in figure 5. 


26. Curvature flattening (figures 4, 5)- Marked 
flattening of bell in figure 4 and/or semicircle in 
figure 5. 

27. Asymmetry (figures A, 3, 4. 5. 7, 8). А sym 
metrical part of a figure is reproduced asymetri- 
cally. Lines equal in length are made unequal, 
or corresponding angles equal in size are made 
unequal, or regular contours are made irregul 

28. Disproportion (figures А, 4, 5, б, 7, 5). I Е 
tortion in the relative size of the parts of a пеше. 
Parts of equal length, height, or area are made 
unequal. 

29. Displacement (figures A, 3, 4, 5+ б, 7 ae 
Shifting of the point of juncture of one part © 
a figure with the other, either to the left or right 
or above or below. In the case of figure 5, junction 
of the tangential line at the center of the semi 
circle is scored, as well as junction at the ежет 
right. Scoring for figure 6 is strict; the Vern. 
line must cross the horizontal at the mide e 
the third horizontal wave; displacement is a Mo 
scored if the horizontal line crosses the уе. 
in the trough at either end of the second (from 
the top) vertical wave. In the case of figure th 
displacement is scored when one hexagon a 
drawn well below the other or when the ora 
point of the left hexagon is not below the low 

oint of the right hexagon. " 

i 30. Contiguity (figure A, 4, 5, 7, 8). Соп ио 
parts of a figure overlap ог are only ра 
contiguous, or overlapping parts are made 
tiguous. 

31. Angulation (figures 2, 3, 4» 5, 6 
tion of the angular direction of a figure nt 
the angle formed by onc part of a figure wit 
other. ا‎ 

32. Concentric arc (figure 3). Two OF mon 2s 
the arrowheads in figure 3 are reproduce 
arcs. ines 

33. Parallel lines (figures 4, 7, 8). Parallel HN 
are reproduced as converging or diverging: — (oj. 

34. Parallel columns (figure 2). Sinus 
umns of figure 2 are reproduced as сопуетв!! 
diverging. Also scored for angulation in rows 

35. Parallel rows (figure 2). The paralle r di- 
of figure 2 are reproduced as converging ° 
verging. QV, The 

36. Horizontal irregularity (figures 1, 207 jr- 
Seen gr moi ax columns , ned 
regular and uneven rather than correctly alig 
or consistent in direction. , х 

37. Irregular spacing (figures 1, 2, Э). Th 
tances between dots, circles, rows, or column 
markedly unequal. to 

38. Perseveration (figures 1, э, 3). Tenden’t at 
extend a figure indefinitely. There must ddi- 
least four additional dots in figure 1, four 2 
tional columns in figure 2, and one adc Я 
column in figure з. Also scored for numer 
(category 20). А Tend- 

39. Serial incompleteness (figures 1, 2; 8). 


е dis- 
s are 


ation 


ч” 


THE BENDER-GESTALT TEST ON 


ency to reduce the number of elements in figures 
1, 2, and 3. Scored when there are nine or less 
dots in figure 1, cight or less columns in figure 2, 
three or less columns in figure 3. Also scored for 
numeration (category 20). 
_ 40. Closed-open (figures A, 4, 7, 8). Enclosed 
figures or parts of figures are not completely 
closed in the reproduction because of the pres- 
ence of gaps. One instance is sufficient to score. 

41. Open-closed (figures 4, 5). Open figures or 
parts of figures are closed or nearly closed in the 
reproduction. 

44. Splitting (figures A, 4, 7). The parts of a 
figure, joined in the stimulus figure, are repro- 
duced so that they are separated by a narrow 
Space (less than 14 inch). 

45. Dissociation (figures A, 4, 5, 7). The parts 
of a figure, joined in the stimulus figure, are re- 
Produced so that they are separated by a space 
of 14 inch or morc. 

„46. Simplification (any figure). TI 
lion is made considerably less compl 
original, usually by substitution of solid 
dotted lines, straight lines for angles, loops 
curved lines for angular figures, or straight lines 
for wavy lines, Also scored for distortion (cate- 
Богу 47). 

47. Distortion (any 
9f the reproduction from the orig 
Simplification, addition or omi 
Massing of dots, marked line irregul 
of open figures, etc. 

48. Total rolation (any figurc). The er 
production is rotated 45 degrees or more from the 
orientation of the stimulus figure. Turning of the 
Stimulus card or of the paper. with corresponding 
orientation of the reproduction is not scored. 

49. Part rotation (figures A, 4, 5» 7, 8). Rotation 

of 45 degrees or more of one of the parts of 5 
figure. An exception is figure 5, VICE Borm. 
for a rotation of the semicircle of 30 degrees or 
more, 
‚50. Reversal (figures А, 4» 7 
tion of the two parts of a figure 
that the left part is reproduced on the 
the right part on the left. 

51. Paper rotation (any fig 
turned by the subject to a 
While one or more figures a 


reproduction so made is not scor 
t is correct 


he reproduc- 
ex than the 

for 
s or 


figure). Marked deviation 
inal, including 
ion of angles, 
arity, closure 


ntire re- 


) The spatial posi- 
are reversed so 
right and 


иге). The paper is 
horizontal position 
re reproduced. A 
ed for total ro- 
ly oriented 


tation (category "nn 
it ategory 48) if 1 rrectly 
With respect to the horizontal orientation of thc 
Paper, 

The stimulus 


52. Card rotation (any figure). и 
Сага is turned by erre: at least 00 degrees 
in any direction. A reproduction made under 
these conditions is not scored for total rotation 
(category 48) if it is correctly oriented with re- 
5ресї to the orientation of the card. 5. 

53. Fragmentation (any figure). Only an 150 
ated part, or fragment, of the total figure is re- 
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produced. In the cases of figures 1 and 2, four 
dots or less and three or fess columns are so 
scored; in these two instances, serial incomplete- 
ness (category 39) would also be scored. 

54. Omission (figures A, 2, 3, 4, 5, 6, 7, 8). 
Omission of a major part of a figure in the re- 
production. More of the figure is present, how- 
ever, than would be true if fragmentation were 
scored. 

55. Upward slope (figures A, 1, 2, 3, 6, 8). The 
reproduction inclines upward. Scoring is strict; 
any perceptible upward slant is scored, even if 
slight. The horizontal line of figure 6 is normally 
slanted in the stimulus card but is scored if also 
slanted in the reproduction, since most subjects” 
fail to observe slant in that figure. Scored also for 
counterclockwise rotations up to 45 degrees. 

57. Direction: sinistrad (figures 1, 2, 3, 4, 5, 6). 
Horizontally oriented stimulus figures are repro- 
duced from right to left. In figure 4, cither the 
open square or the bell, or both, may be made 
from right to left. In figure 5 only the semicircle, 
and in figure 6, only the horizontal line are scored. 

58. Direction; upward (figures 2, 3, б). A figure, 
part of a figure, or a line is drawn in the upward 
direction, i.e., from below to above. In figures 2~ 
and 3, any one column so drawn is sufficient for 
scoring. 

59. Direction: centrifugal (figures 4, 5). The 
bell of figure 4 or the semicircle of figure 5 is 
made by starting at the crest of the curve and 
drawing lines from the center of the curve to each 


end. 

60. Counting: lest figure (figures 1, 2, 3, 5, 6). 
Subject overtly counts the number of dots, circles, 
columns, rows, or waves in the stimulus figure, as 
indicated by moving pencil or finger over each 
clement of the figure, counting aloud, moving 
lips while counting subvocally, etc. 

61. Counting: reproduction (figures 1, 2, 3, 
5, 6). The same as category бо, except that the 
elements of the reproduction, rather than the 
stimulus figure, are counted. 

s. Recounting: test figure (figures т, 2, 3, 5, 6). 
Subject overtly counts the elements of the stiniu- 
lus figure, as defined in category бо, two or more 


times. 
63. Recounting: reproduction (figures 1, 2, 3, 5, 


6). The same as category 62, except that the ele- 
ments of the reproduction, rather than the 
stimulus figure, are overtly counted two or more 
times. 

64. Rows (figure 2). Figure 2 is reproduced row 
by row rather than column by column. Making 
the top row only and then completing the 
columns is not scored. 

5. Initial part (figures A, 4, 5, 6, 7 8). This 
refers to the part of the figure which is repro- 
duced before the other part is made. Scored only 
if the part indicated below is made first: 


figure A-—diamond 


> 
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figure 4—bell 

figure 5—handle 

figure 6—vertical line 

figure 7—left hexagon 

figure 8—enclosed diamond А 

66. Angle differentiation (figure 7). The two 
angles at the extremes of cither hexagon are 
made essentially alike rather than as acute and 
obtuse. 

67. Leg shortening (figure 5). One “leg” of the 
semicircle is shorter than the other. The angle 
formed between the horizontal and an imaginary 
line connecting the two ends of the legs should 
be at least 10 degrees. An angle of 45 degrees or 
more is scored for both leg shortening and part 
rotation (category 49). 

68. Side reduction (figures 7, 8). A six-sided 
figure is made with five or less sides. Scored also 
for distortion (category 47). 

72. Correction (all figures). An inaccuracy in 
the reproduction is rectified by drawing another 
line without erasing the incorrect one, by cross- 
ing out a part of the figure, or by partially re- 
tracing the incorrect part. 

73. Multiple stroking (figures A, 4, 6, 7, 8). 
The subject takes two or more strokes to make 
a line which is usually made by one continuous 
stroke. Sketching is excluded from this definition, 
however. 

74. Projection angulation (figures 7, 8). The 
sides of the angles forming the pointed projec- 
tions in figures 7 or 8 are made unequal, lop- 
sided, or asymmetrical; the points of the angles 
are blunted or otherwise distorted; or, in the 
case of figure 8 only, the corresponding angles at 
the extremes of the hexagon are unequal. Scor- 
ing is strict; slight deviations are scored. 

75. Line sag (figures A, 4, 7, 8). Straight lines 
are reproduced as curved, sagging, convex, or 
concave. 

77. Curvature: horseshoe (figure 5). The legs 
of the semicircle in figure 5 curve in toward each 
other, resembling a horseshoe. 

78. Continuation (figures 1, 2). Figure 1 or 2 
is made on two lines, usually when the repro- 
duction is incomplete at the right-hand margin. 

80. Curve squaring (figures 4, 5). The bell of 
figure 4 or the semicircle of figure 5 resembles 
an open square. 


B. GLOBAL SIGNS 


Sequence. Order in which the reproductions 
are placed on the page. Scored in terms of the 
number of sequential connections. A sequential 
connection refers to any two reproductions which 
follow one another in the same order as the 
presentation of the stimulus cards. A reproduc- 
tion may be directly above, below, to the right, 
or to the left of the one which it follows. A 
connection exists only when no other figure in- 
tervenes between the two successive reproduc- 


tions. If a figure is near the right-hand margin 
and is followed by its successor near the left- 
hand margin below, a connection is scored. 1f 
a figure is at the bottom of the left half of the 
page and is followed by its successor at the top 
of the right half of the page, or vice versa, ? 
connection is scored. If a figure is at the bottom 
of a page and is followed by its successor on the 
obverse side of the paper or on a new sheet, а 
connection is scored. 

Rigid sequence. Each reproduction is placed 
directly below the preceding опе, The repro 
ductions may all be placed on one side of the 
page or continued from the front side to the 
obverse side or to a new sheet of paper n 
scored, however, if the reproductions are placet 
on one side of the page in two columns. Also 
scored for 8 sequential connections. ч 

Cohesion. ‘The degree of compression OF s 
pansion of all the reproductions, expressed 1n 
terms of the amount of space filled, as follows, 

Cohesion: 14. All of the figures are reproduce 
in the upper, middle, or lower third of оп 
page. 

Cohesion: 1%, All of the figuri 
in the upper or Jower һа 

Cohesion: 24. All of the figures arc reprod! 
in the upper or lower 24 of the page ару 

Cohesion: 1. All of the reproductions occu] 
a full page. 

Cohesion: 114. Reproductions occupy 
part of one page plus 4 of the back 
page ог 14 of a new sheet. 

Cohesion; 114. Reproductions occupy 
part of one page plus 14 of the back 
page or 14 of a new sheet. 

Cohesion: 124. Reproductions occupy 
part of one page plus 24 of the back 
page or 24 of a new shect. the 

Cohesion: 2. Reproductions fully occupy опе 
front and back of a page or one side 
sheet and one side of a second sheet, and 

Cohesion: 24. More than 2 pages ана 
back of one sheet or one side of Es res: 
two sheets) are used to reproduce the Б of 

Second sheet. Use of more than pret 
paper on which to place the reproductio shee! 
fers to the use of two or more separate > 
not to the front and back of a single раз ар 

Collision. Two ог more reproductions o 
or run into one another. 

Numbering. One or more of the re 
are numbered by the subject. а 

Compartments. One or more lines а! 
to separate the reproductions. jmes FÊ 

Total time. Sum (in seconds) of the U tions 
quired to complete each of the reprodu js 1655 

Time: 139. Scored when the total tim? 
than 140 seconds. 

Short figures. Presence of-one or mo 
ductions equaling or falling below 


d 
sare reproduce 


f of one page: 
1cec 


all or 
of the 


all oF 
of the 


all or 
of the 
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TABLE эт 
CRITICAL LENGTHS AND HEIGHTS ror SHORT, LONG, FLAT, AND TALL FIGURES 
Short Figures Long Figures Flat Figures Tall Figures 
Fi 
gure | Initial | Retest | Initial | Retest | Initial | Retest | Initial | Retest 
(mm.) (mm.) (mm.) (mm.) (mm.) (mm.) (mm.) (mm.) 
A 2 2 58 55 15 16 32 31 
£ 69 70 150 146 — — LI че 
z 86 82 171 168 13 13 26 25 
3 2$ 2$ 53 54 22 22 46 47 
4 33 31 55 52 35 32 57 54 
5 30 31 57 56 32 31 бо 38 
6 86 82 156 147 55 52 96 92 
{ 3o зо 55 53 39 36 68 63 
8 63 58 108 104 13 12 24 21 
TABLE 2 
CRITICAL Ratios OF SIGNS SIGNIFICANT AT THE 5 PER CENT LEVEL ON EITHER 
THE INITIAL TEST OR THE RETEST 
Critical Ratio i Critical Ratio 
Sign = Sign 2 
Initial Retest Initial Retest 
aa 
Global Individual 
Second sheet —2.19 Insig. 80-4 Insig. +2.07 
hort figures —3.21 —3.85 14-5 +2.30 Insig. 
Cohesion: } —2.22 aed 29 Ha pu 08 = 
ime; nsig. ۰ —2. ay 
iki TER * 20-5 —2.76 —4.62 
Individual 31-5 Insig. - 2.65 
to-A Insig. —3.34 49-5 —2.39 nsig. 
-А —3.25 Insig. 57-5 —_4,11 —2.29 
a sea 62 59-5 Insig. —2.44 
30-A Insig. 15 oe it E er 
45А оч pi 20-6 —5.73 2.50 
75-A Insig. ТЕ 23:6 —2.73 SAN 
16-1 wey 23-6 Insig. —2.28 
EE: Insig 29-6 —4.99 —5.43 
36-1 Insig: 31-6 +2.67 Insig. 
ae то: 47-6 Insig. 4.11 
poa 58-6 +2.57 +2.06 
E 60-6 —3.30 —2.93 
pa 61-6 2026 — 2,82 
ü 5-7 nsig. TE i 
3 10-7 —2.31 Insig. ` 
ы 27-7 —2.30 Insig. 
v 30-7 Insig. —2.06 
ee 65-7 +2.52 Insig. 
15-3 6б-7 —3.49 —4.71 
32-3 68-7 Insig. +2.20 
90-3 72-7 Insig. —2.29 
61-3 27-8 — 3.99 Insig. 
29-4 30-8 Insig. —2.07 
31-4 33-8 Insig. —2.32 
44-4 40-8 Insig. —2.63 
57-4 72-8 — 2.05 Insig. 
59-4 74-8 —2.76 Insig. 
72-4 75-8 Insig. —2.49 
75-4 


Note: A minus sign bef h 

E sign before the 

the oo group (N — 108); 
5). 


э: 


io indi t th 
‘tical ratio indicates tha 
е ndicates а grea 


a plus sign i 


е scoring sign occurs more frequently in 
ter incidence in the total control group 
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percentile of the total control group in length. 
For the initial test and the retest, the critical 
lengths are given in Table 1. 

Long figures. Presence of one or more repro- 
ductions equaling or exceeding the goth per- 
centile of the total control group in length. For 
the initial test and the retest, the critical lengths 
are given in Table 1. 

Flat figures. Presence of one or more reproduc- 


tions equaling or falling below the то per- 
centile of the total control group in height. For 
the initial test and the retest, the critical heights 
are given in Table 1. 

Tall figures. Presence of опе or morc reproduc- 
tions equaling or exceeding the goth percentile 
of the total control group in height. The critical 
heights for the initial test and the retest аге 
given in Table 1. 


IV. RESULTS 


A. GLOBAL AND INDIVIDUAL FIGURE. SIGNS 
ON THE INITIAL TEST AND THE RETEST 

As a first step in the analysis of the 
Bender-Gestalt Test records, the per- 
centage incidence of each scoring sign 
was found separately for the total con- 
trol and total neurotic groups. Critical 
ratios of the differences between each pair 
of percentages were then computed. 
Table 2 presents those global and indi- 
vidual figure signs yielding critical ratios 
significant at the 5 per cent level or better 
on either the initial test or the retest. 
Only four of the twelve global signs 
(second sheet, short figures, cohesion: 14, 
and time: 199) are significant at the 5 
per cent level on the initial test, and this 
number is reduced to two (short figures, 
cohesion: 14) on the retest. The order 
of placement of the reproductions on the 
page (connections, collision, rigid se- 
quence), numbering the reproductions, 
placing the reproductions in compart- 
ments, variations in height, and exces- 
sive length are nondiscriminating vari- 
ables. Most consistently significant are 
spatial compression and shortness of 
length of the reproductions. Of the in- 
dividual figure signs, до are significant on 
the initial test and 41 on the retest. 

In order to develop a scoring system 
which would be intrinsically stable and 
reliable rather than dependent upon the 
summation of chance differences, a sign 
was required to satisfy either of the fol- 
lowing criteria before being selected for 
inclusion in the final scoring scheme: 
(a) discrimination between the total con- 


trol and. total neurotic groups at the 5 
per cent level (critical ratio of 1.96) ОП 
either the initial test or the retest, and 
at the 10 per cent level (critical ratio of 
1.65) on the other, or (b) discrimination 
at the 1 per cent level (critical ratio of 
2.58) on either test and consistency in the 
direction of the difference on the other 
Thirty-one individual scoring signs and 
three global signs satisfy these criteria. — 
Since, however, the two major cri- 
terion groups differ somewhat with re- 
spect to age composition, educationa 
background, and marital status, even 
though they are essentially alike am 
regard to nationality, race, 5%, ар 
military service, the possibility cannot 
be ignored that differences in these three 
variables may conceivably account for 
some of the obtained differences- 2n 
order to give due consideration (0 m 
possibility, an attempt was made to poate? 
as many of the neurotic subjects 45 pue 
sible with an equal number of subject 
from the below-7o group with ғар. 
to the three variables under discussio? 
The below-70 group was selected 2: d 
contrasting. group because it ваце. 
both the clinical ahd psychometrie i 
teria of normality adopted for this po 
vestigation. A total of 138 subjects pe 
so matched—69 neurotics and 69 conu 
—and will be referred to hereafter 25 the 
neurotic matched criterion group anc 
the below-7o matched criterion group 
While perfect matching could not d 
achieved because of the requirement tha 
each case be matched with respect 1 


| 
| 
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TABLE 3 


AGE, GRADE, AND MARITAL STATUS COMPOSITION 
OF THE MATCHED CRITERION GROUPS 


Below 7o | Neurotic 


(N=69) | (N=69) 
Age (years) 
Mean 27-26 27.84 
SD 4.70 4.34 
Education (grades) 
Mean 12.19 12.19 
SD 2.05 2.05 
Marital Status 
ingle 37 32 
Married 32 33 
Divorced 9 x 
Separated 9 У 


three variables simultaneously, the suc- 
cess of the matching technique is evident 
from Table 3. 

The percentage incidence of the 34 
tentatively selected scoring signs Was 
found separately for the normal and 
neurotic matched groups. Critical ratios 
of the differences between each pair of 
percentages were then computed. Since 
the number of cases is smaller in the 
matched groups than in the original 
groups, the critical ratios tend to be 
smaller even when the absolute differ- 


TABLE 4 


NS FOR THE А 


E SELECTED SIG 


ences are identical. As a basis for in- 


clusion of the signs in she final scoring ~ 


system, therefore, the criterion set for 
this second weeding-out process was 
somewhat more lenient, namely, discrim- 
ination at the 5 per cent level on either 
the initial test or the retest and con- 
sistency in the direction of the difference 
on the other. Table 4 presents the initial 
and retest critical ratios of the 27 indi- 
vidual figure signs and the three global 
signs which survived both screening pro- `° 
cedures. 

The go signs which constitute the final 
scoring system may be grouped as 
follows: 


Description Sign? 
Numeration (number of wave crests 
in figure 6) 20-6 
Wave flattening in figure 6 22-6 
Asymmetry in figure 5 27-5 
Displacement in figures 5 and 6 29-5 
29-6 
Contiguity in figure A 30-А 
Parallel lines in figure 8 33-8 


? Signs followed by a plus occur more fre- 
quently among normals than among neurotics; 
all other signs discriminate in the opposite direc- 
tion, і.е., are more characteristic of neurotics. 


MATCHED CRITERION GROUPS 


CRITICAL RATIOS OF TH 


z Critical Ratio 
Critical Ratio Sign 1 
Sign Initial Retest 
Initial Retest 
д —2.32 —2.06 
Short figures —2.46 —2.81 ЕНН +2.77 +1.31 
Cohesion: } peru —2.68 ВОЗЕ = 944 —2.67 
Time: 139 +1.96 do ds 60-2 cone 71.90 
20-6 —2.79 Dip OA 60-3 —4.7 3373 
22-6 —o.65 EU 60-5 А05 =3-ба 
2/55 —2.56 5 60-6 —2.92 3.22 
29-5 —2.02 ur ig $ 61-1 —2.18 —2.28 
29-6 —0o.87 —1+0 61-2 —2.63 ne 
cA „= Ж: ee rem QUE 
33-8 —1.96 ey о 61-6 1:75 2e 
Bo | 38 | se | OBSS | as 
-2 ы . 7 —3. н 
57-4 T o2 +3.59 75-A —о.68 —2.51 
70- 2 +2.28 755 —3.01 —=2.$0 
a Е {= 75-4 
-4 — 0.85 2 3 
2 " i gn occurs more frequently 
ve + indicates that the scoring si ir е 
in Nee Э А соны вое he cr indicates greater incidence in the below-70 group (N —69). 
urotic group 69); 
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Description 
Upward slope in figures 1 and 2 


Sinistrad direction in figures 4 and 5 


Counting of test figure in figures 
1, 2, 3, 5, and 6 


Upward direction in figure 6 
Counting of reproduction in figures 
1, 2, 3, and 6 


Initial part (left hexagon made first) 
in figure 7 

Angle differentiation in figure 7 

Pairing of dots in figure 1 

Correction in figure 4 

Sagging line in figures A and 4 


Spatial compression Cohesion: %4 

One or more reproductions of ab- 
breviated length 

Total time less than 140 seconds 


Short figures 
Time: 1394- 


B. Tur RECALL TEST 


The mean number of figures recalled 
by the total control group is 6.28, com- 
pared with a mean of 5.93 for the total 
neurotic group. The standard deviations 
are 1.15 and 1.60, respectively, and the 
critical ratio of the difference between 
means is only 1.79. There is, however, a 
tendency for the neurotic group to con- 
tain more instances of extreme paucity 
of recall. Thus 12.0 per cent of the neu- 
rotics recall 314 figures or less compared 
with 1.8 per cent of the controls. If one 
focuses on the frequency of recall of each 
of the figures rather than on the total 
number of figures recalled, only figures 
A and 6 show differences in percentage 
incidence significant at the 5 per cent 
leve] (critical ratios of 2.29 and 2.24, 
respectively). 

Inspection of a number of recall test 
records suggested that when the figures 
were reproduced from memory, certain 
modifications were present which either 


infrequently or never occurred during 
the initial and final tests (when the re- 
productions were copied from models). 
These changes were classified as distor- 
tions, confusions, half figures, closures, 
and rotations. Distortions very 
frequently regardless of the group tO 
which the subject belongs, 57 per cent 
of the below-7o matched criterion group 
and 64 per cent of the neurotic matched 
criterion group having one or more dis- 
torted reproductions in their recall rec 
ords. The differential incidence of all 
special modifications is, however, sta- 
tistically insignificant, except for closure 
on figure 4. 

Only six signs meet the criterion Set 
for the recall test, namely, discrimination 
between the total control and total neu 
rotic groups at the 5 per cent level. These 
signs and their critical ratios (of the 
differences between percentages) are 
shown in Table 5. Closure- refers tO 
reproducing the open square in figure 4 
as a closed square. А (5-9) refers to rece 
of figure A as the fifth, sixth, seventh, 
eighth, or ninth figure recalled by е 
subject, while 6 (1-4) refers to recall A 
figure 6 among the first four figures E 
called. Short figures-4 refers to the pres 
ence of four or more reproductions at E 
below the то percentile of the init! 


occur 


TABLE 5 
CRITICAL Ratios or SIGNS INCLU 
FINAL SCORING SYSTEM FOR THE R 


Siga . . Critical Ratio 
Cohesion: 4 13 
Closure-4 2t 
Short figures-4 60 
A (5-9) 58 
6 (1-4) 24 

16 


3% or less 


Note: A minus sign before the critica 
dicates that the scoring sign occur 
quently in the total neurotic group U 
plus sign indicates a greater incidence 1 
control group (№ = 285). 


] ratio 1° 
nore 


= 108); a 
n the tola 
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TABLE 6 
Means AND CRITICAL RATIOS OF THE DIFFERENCES BETWEEN MEANS 


OF THE INITIAL, RETEST, 


AND CoMBINED SCORES 


mE — i Р Initiat Score Retest Score Combined Score 

Mean CR Mean CR Mean CR 
pesa mue oo | dos | 979 | вав | $99 | фы | mmo 
EIC | | aS [ore | ait | oe HEHE 
rd |Р И] ме а RI t9. 
pnm SB et pis] ee шуо e 
Tl epee las [a | ome | Sa] 
mr sgg | eo if | e | f | mos 


test reproductions of the total control 
group in length. The recall of less than 
four figures by the subject is designated 
by the sign, 314 or less. 


C. SCORING or THE TEST RECORDS OF THE 
CRITERION GROUPS WITH THE 
SELECTED SIGNS 


Following the isolation of those signs 


on the initial test, recall test, and retest 
Which | individually discriminated be- 
tween the normal and neurotic subjects, 
as to rescore all the rec- 
ords for these “selected signs,” add the 
Signs algebraically, and tabulate the dis- 
tributions of these summated scores. A 
combined score, defined as the sum of the 
initial and retest scores of each subject, 
Was also obtained. The presence of a 
Sign which occurs more frequently among 
Neurotic subjects is indicated by a minus 
Sign, and the presence of a sign occurring 
more often among the controls is desig: 
nated by a plus. The sums of these signs 
appear without sign when the number of 
minus signs outweighs the plus signs, and 
appear with a plus sign when the num- 


the next step w 


ber of plus signs outweighs the negative 
signs. If, for example, a given test record 
has six negative signs and three positive 
signs, the sum is designated as 8; should 
the record contain four positive signs 
and three negative signs, however, the 
sum would be designated as + 1. The 
results of this procedure for the matched 
and unmatched criterion groups, the 
three control subgroups, and the total 
control and total neurotic groups are 
presented in Table 6, which gives the 
means and critical ratios of the difference 
between means of the initial, retest, and 
combined scores. 3 
All the differences between the control 
and neurotic groups are highly signifi- 
cant, and overlapping of the distribu- 
tions of scores is not great. In the case 
of the below-yo and neurotic matched 
groups, for example, an initial test score 
of 5 screens out 88.4 per cent of the neu- 
rotics at the expense of only 26.1 per cent 
false positives; a retest score of 4 screens 
out 81.2 per cent of the neurotics with 
only 23-2 per cent false positives; and 
a combined score of 8 eliminates 89.0 
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per cent of the neurotics at a cost of. 
23.2 per cent of the controls. None of 
the differences between the three con- 
trol subgroups is significant at the 1 per 
cent level, although the trend of the 
means is in accord with expectation. With 
regard to the recall scores, the means of 
the below-;o and neurotic matched 
groups аге +.89 and .07, respectively, 
a difference yielding a critical ratio of 
4.82. This difference is much smaller 
tnan that obtained for the initial, retest, 
and combined scores. Various combina- 
tions of the recall score with each of 
these scores was tried, but the general 
finding was that the recall score did not 
sufficiently increase the  discriminat- 
ing power of the test to warrant its in- 
clusion in a more complex composite 
score. 


D. EFFECT or EDUCATION, АСЕ, AND 
INTELLIGENCE UPON “TEST SCORES 


The similarity of the results for 
matched and unmatched groups suggests 
that such factors as education and age 
bear little or no relationship to the Ben- 
der-Gestalt Test scores of adult subjects. 
One would therefore expect that intel- 
ligence would be uncorrelated with 
Bender-Gestalt Test performance. These 
expectations are confirmed by Table 7, 
which summarizes the correlations of 
these three variables with the initial and 
retest scores of the total control and 
total neurotic groups. 


E. SCORING or THE INITIAL TEST RECORDS 
OF THE MATCHED CRITERION GROUPS 
WITH PASCAL AND SUTTELL’s SIGNS 


Pascal and Suttell (35) are the only 
investigators other than the present 
writer who have combined Bender-Ges- 
talt signs into a total score which, it is 
claimed, will differentiate normals from 
abnormals with a reasonably high degree 
of accuracy. Pascal and Suttell claim 
that their scores will distinguish normals 
from neurotics, normals from psychotics, 
and neurotics from psychotics, although 
the latter differentiation is admittedly 
more subject to error. From the stand- 
point of the subject of the present paper, 
the main interest centers around the rela- 
tive effectiveness of Pascal and Suttell’s 
signs in distinguishing between the nor- 
mal and neurotic cases employed in the 
present investigation. This question as- 
sumes significance in view of the fact 
that many of the signs used by Pascal 
and his collaborator wére identical or 
similar to signs tentatively tried out in 
the present study but rejected for the 
final scoring system because of lack 0 
statistical validity. The below-70 and 
neurotic matched criterion groups were 
selected for this check because they are 
sharply contrasting groups and because 
such factors as race, nationality, Sex, age; 
education, and marital status were held 
constant, eliminated, or neutralized. 

Accordingly, the present writer learne 
Pascal and Suttell's scoring scheme anc 


TABLE ; 


CORRELATIONS OF GRADE, AGE, AND INTELLIGENCE TEST SCORES 
WITH INITIAL AND RETEST SconEs 


Total Control 


Total Neurotic 


Boe 
N Initial Retest N Initial Retest 

Grade 282 — ITE .04 —.10+.04 108 dudo = .06+ .07 

Age 277 .o6 + .04 .04 + .04 107 .201 .06 ‘16 + .06 

Otis IQ з | зә, сало 

W-B IQ & | —aekep | зе 


| 
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TABLE 8 


Raw SCORE MEANS AND CRITICAL RATIOS OF THE DIFFERENCES BETWEEN Mrans ON THE INITIAL 
TEST FOR THE MATCHED GROUPS, SCORED ACCORDING TO PASCAL AND SUTTELL’s SYSTEM 


Mean 
Critical 
Grade Below 70 Neurotic Ratio 
(N=60) (N= 60) 

уз 25.15 28.60 „7/3 
12 24.20 27-55 -99 
College 27-45 42 s 
Total group 25.55 28:45 2:58 


scored several of the test records which 
appear in their book until his total 
scores closely approximated those given 
in their scoring manual. All 138 cases in 
the matched groups were then scored in 
accord with this method. The raw score 
means and critical ratios of the dif- 
ferences between means are given in 
Table 8. 

Education is unrelated to the size of 
the score of either the controls or the 
neurotics, as is evident from the fact 
that subjects who did not receive high 
school diplomas, high school graduates, 
and college trained subjects obtain al- 
most identical mean scores within the 
criterion group of which they are mem- 
bers, Pascal and Suttell claim that educa- 
tion is a significant factor and present 


separate normative data for college and 
non-college trained individuals. Of much * 
greater significance, however, is the fail- 
ure of their scoring scheme to distinguish 
between any of the normal and neurotic 
groupings. 

Pascal and Suttell’s administration of 
the Bender-Gestalt differs from that em- 
ployed in the present study in two re- 
spects as far as the initial test “is con- 
cerned: (a) the time required to repro- 
duce the figures is not recorded, and (b) 
sketching is prohibited. However, sketch- 
ing occurs relatively infrequently in the 
matched group cases, and it is difficult 
to see how the single factor of recording 
time could wipe out the presumed dif- 
ferences in test performance which are 
implicit in their method of scoring. 


V. THE CROSS-VALIDATION 
STUDY 


If Pascal and Suttell's scoring scheme 
holds up so poorly under the strain of 
Cross validation, one may well speculate 
аз to the fate of the scoring method de- 
veloped in the present investigation 
under similar circumstances. The pro- 
cedure of scoring the test records of the 
Very subjects upon whom the item analy- 
Sis is based is open to the objection that 
the summation of chance differences may 
result in the spuriously high differential 
that cannot subsequently be duplicated 
When applied to other samples drawn 
Írom the same populations. 


Ideally, it would have been desirable 
to have obtained samples of normal and 
neurotic veterans drawn from the same 
populations upon which the item analysis 
was performed, but this procedure was 
not feasible because of the virtually in- 
surmountable difficulty of obtaining ad- 
ditional neurotic cases from the Veterans 
Administration mental health clinics in 
New York City during a period of peak 
load. The thought then occurred that the 
cross-validation study might profitably 
be conducted with nonveteran male 
adults differing markedly in personal 
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adjustment, for if the test held up under 
these conditions the conclusions con- 
cerning validity would not have to be 
restricted to the veteran population but 
would have a wider applicability to the 
male population at large. 

It was decided to select the cases from 
the files of the New York University 
Testing and Advisement Center, a testing 
and vocational guidance agency that 
serves the metropolitan area and suburbs. 
The vast majority of clients 18 years of 
age and over who avail themselves of 
the Center’s services desire educational 
or vocational guidance. However, a cer- 
tain proportion of these individuals are 
subsequently found to have personality 
problems sufficiently severe to warrant 
the recommendation that they undergo 
psychotherapy as an initial step in the 
solution of their vocational problems. 


The testing and counseling procedures 
consist of (a) an initial interview, in 
which personal history data regarding 
education, employment experience, 
health, family background, marital ad- 
jusunent, interests, hobbies, special tal- 
ents, and personal and social adjustment 
are obtained; (b) 10 to 16 hours of group 
and individual testing, including the 
Wechsler-Bellevue, educational achieve- 
ment tests, aptitude tests, interest tests, 
personality inventories, and projective 
personality tests; (c) one or more counsel- 
ing conferences in which the findings 
are presented to the client and plans 
for the future are mutually worked out; 
and (d) a detailed written report which 
integrates biographical and test data and 
recapitulates the major findings. Since 
comparatively few of these clients had 
educations below the high school level, 


TABLE 9 
COMPOSITION or THE CROoss-VALIDATION GROUPS 


Education Age Marital Status 
Group N Mean SD Mean D % % % 
" (grade) (years) 5. Married| Single | Other 
ТАС Male 
Satisfactory 
adjustment 29 14.41 1.67 25.56 8.04 31.0 69.0 о.о 
Unsatisfactory 
adjustment 29 14.41 1.67 25.68 7.60 20.7 79.3 о.о 
TAC Total Male | 
Satisfactory 
adjustment 39 14.36 1.48 25.42 7.34 33.3 66.7 9:9 
Unsatisfactory 
adjustment 43 13.98 151 27.56 8.42 20.9 74-4 4:7 
TAC Total Female 
Satisfactory 
adjustment 15 13.07 1.34 26.60 8.36 20.0 13.3 6.7 
Unsatisfactory 
adjustment 21 TS. E 1.64 33.10 8.8 8 
2 | B33 | Чыр | A 
TAC Total 
Satisfactory 
adjustment. 54 14.00 1.55 25.74 7.66 29.6 68.5 1:9 
Unsatisfactory 
adjustment 64 | 13.89 1.69 29.38 8.94 25.0 70.3 4.7 
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the cross-validation cases were selected 
from a file of approximately one thou- 
sand clients ranging in age from 18 to 50 
and in education from four years of high 
School through college. Each of these 
cases was evaluated from the standpoint 
of whether the subject was effecting an 
unusually good or an exceptionally poor 
emotional and social adjustment. Only 
when personal history data, Wechsler- 
Bellevue scatters, and personality tests 
pointed consistently in one direction or 
the other and only when these data were 
consistent with the impressions of the 
psychologist who originally handled the 
case was the subject selected for inclusion 
in the cross-validation groups. The Ben- 
der-Gestalt Test records were removed 
from the folders prior to this appraisal 
so that they would not influence the final 
evaluation. The Bender-Gestalt Tests 
were in all instances administered with 
the same instructions that had previously 
been used for the veteran subjects but 
they had not been scored, since no scor- 
ing scheme was available at the time. 
Most of the poorly adjusted subjects who 
were selected would probably have been 
diagnosed as neurotic by а psychiatrist 
(no cases in which there was any sus- 
picion of psychosis were included), büt 
the question of diagnosis was avoided by 
merely designating the cases as satisfac- 
torily or unsatisfactorily adjusted. 

A total of 118 cases which satisfied the 
was finally selected. Of 


above criteria à 
females) were 


these 54 (39 males and 15 is 
in id as the TAC total ванае) 
adjustment group, and 64 (43 males са 
21 females) as the TAC total — 
tory adjustment group. (“ТАС a 
to "Testing and Advisement perp 
Originally, it had been intended 
only males would be included, but. : 
smaller number of female records was 
added in order to shed some light on the 


“question of whether the method of scor- 


ing is valid for both sexes. These groups 
were subdivided into several subgroups 
which are described in Table 9 with re- 
gard to size, education, age, marital 
status, and sex. As a first step, the male 
subjects were matched, pair by pair, for 
educational background, age, and mari- 
tal status. Matching was possible for 58 
of the 82 male cases, and the two groups 
so matched were designated as the TAC 
male satisfactory adjustment group (N = 
29) and the TAC male unsatisfactory 
adjustment group (N = 29). The “TAC 
total male satisfactory adjustment” and 
“TAC total male unsatisfactory adjust- 
ment” groups refer to all the males in 
the cross-validation study; the “TAC 
total female satisfactory adjustment” 
and “TAC total female unsatisfactory 
adjustment” groups refer to all the fe- 
males. 

Tables 10 and 11 recapitulate the find- 
ings in the cross-validation study with 
respect to the initial, retest, and com- 
bined scores. Table 10 may be compared 
with Table 6, which presents analogous 
results for the original veteran groups. 
Shrinkage in the size of the difference 
between means (and hence in validity) 
is evident, but discrimination is still rela- 
tively good. For the entire group of 118 
cases, the initial and combined scores 
are roughly equivalent in discriminating 
power, and both are slightly superior to 
the retest. An initial score of 6 or above 
and a combined score of 10 or above each 
screen out 70.3 per cent of the poorly 
adjusted cases at the cost of 40.7 per cent 
false positives; a retest score of 4 or above, 
on the other hand, has a false positive 
rate of 51.9 per cent for a pick-up of 
71.9 per cent. With regard to the females, 
the initial score means of 4.60 and 4.14 
and the combined score means of 6.93 
and 11.67 yield statistically significant 
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TABLE то 


MEANS AND CRITICAL RATIOS OF THE DIFFERENCES BETWEEN MEANS OF THE INITIAL, RETEST, AND 
COMBINED SCORES FOR THE Cross-VALIDATION GROUPS 


Initial Score Retest Score Combined Score 
Grou N 
p Mean CR Mean CR Mean CR 
TAC Male 
Satisfactory 
adjustment 29 5.45 4.45 9.90 
2.96 3.66 3-64 
Unsatisfactory 
adjustment 29 quu 7-34 15.07 
TAC Total Male 
' Satisfactory 
adjustment 39 4X3 3-92 9.05 
Y 3.80 4.15 4.53 
Unsatisfactory 
adjustment 43 7.44 6.74 14.30 
TAC Total Female 
Satisfactory 
adjustment I5 4.60 3-27 6.93 
2.82 1.25 2.56 
Unsatisfactory 
adjustment 21 7.14 4.52 11.67 
TAC Total 
Satisfactory 
adjustment 54 4.98 3.74 8.46 
4.98 4.03 5.08 
Unsatisfactory 
adjustment 64 7.42 6.02 13.44 


differences, but the retest score means of 
3-27 and 4.52 do not, although the dif- 
ference is in the expected direction. In 
view of the fact that two of the three 
kinds of scores shown to be significant 
for the males are also significant for the 
females, it is probable that the scoring 
method developed in this study is appli- 
cable to either sex and that the lack of 
completely parallel findings is attributa- 


ble to the small size of the female sam- 
ples. As expected from its comparatively 
poor showing with the original veteran 
groups, the recall test fails to hold up 
under cross validation. The means of the 
TAC total satisfactory adjustment and 
TAC total unsatisfactory adjustment 
groups are + .74 and + .62, respectively; 
and the critical ratio of the difference 15 
only 0.64. 


VI. DISCUSSION 


Perhaps the most significant finding 
of the present investigation is that nor- 
mals and neurotics are much more alike 
than different with regard to perceptual- 
motor response to simple geometric de- 
signs, to the extent that such responses 
are measured by the reproduction of the 


Bender-Gestalt figures from a model or 
from memory. Only about one-sixth of 
the deviations for which the reproduc 
tions were scored discriminate between 
the normal and neurotic subjects in the 
initial validation study, even when the 
comparatively lenient criterion of differ- 
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TABLE 11 


CUMULATIVE PERCENTAGE DISTRIBUTIONS OF SCORES FOR 
ALL CASES IN THE CROSs-VALIDATION STUDY* ^ 


Initial Test Retest Combined Score 
Score Sat. Unsat. Sat. Unsat. Sat. Unsat. 
S% fh d% S% fh f% 
25 100.0 
24 98.4 
23 96.9 
22 100.0 06.9 
21 98.1 93-8 
20 98.1 2 
19 98.1 = 84.4 
18 96.3 78.1 
17 96.3 71.9 
16 100.0 100.0 96.3 64.1 
15 98.4 98.4 99.7 59.4 
14 98.4 98.4 90.7 53.3 
13 98.4 98.4 88.9 50.0 
12 98.4 96.9 85.2 42.2 
тї тобе 93.8 100.0 95.3 77.8 39.1 
10 96.3 85.9 98.1 89.1 68.5 35.9 
9 Ee 81.3 98.1 31-3 59.3 29.7 
8 90.7 57.8 98.1 76.6 Еа 25.0 
7 85.2 46.9 94:4 05:0 Фе, 23-4 
6 72.2 37-5 83-3 31.6 37-9 15.6 
$ iu 29.7 79.6 43.8 Bs 9.4 
4 48.1 15.6 66.7 37.5 10.7 4.7 
3 31.5 10.9 48.1 28.1 13.0 1.6 
2 II.I 4.7 33.3 17.2 II.I т.б 
I 7.4 14.8 14.1 7-4 
a ў 5.6 7.8 3.7 
+1 3. 3:7 3.1 1.9 
+2 1.9 к=, 


* TAC total satisfactory adjustment group, N= 


N=64. 


entiation at the 5 per cent confidence 
level is invoked, and the number of dis- 
criminating signs shrinks considerably if 
а more rigorous test of statistical signifi- 
cance is applied. This result is in essential 
agreement with that reported by Billings- 
lea (17), who found only 12 out of 63 
indices (19 per cent) significant at the 5 
per cent confidence level. It agrees also 
with Bender (12) and Woltmann (51) 
who, without reporting quantitative data, 
conclude that the Bender-Gestalt 1s of 
limited value in distinguishing normal 
from neurotic individuals. It is in marked 
disagreement with Hutt (28), who speaks 
Of a "neurotic syndrome" on the Bender- 
Gestalt without, however, offering any 


Statistical support for his conclusion, 


54; TAC total unsatisfactory adjustment group, 


and with Pascal and Suttell (35), who 
report that 105 of their 200 signs (59.5 
per cent) differentiate between their pa- 
tient and nonpatient groups. It is only 
fair to point out that in the latter. in- 
stance a sign is regarded as significant if 
it distinguishes normals from a combined 
neurotic and psychotic group of patients, 
and that their figure would be somewhat 
smaller if the psychotics were excluded 
from the comparisons. 

Modifications of the stimulus figures 
are frequent in both neurotic and normal 
subjects, according to the findings of the 
present study, but these deviations rarely 
approach the point where they can be 
described as gross destructions of the 
Gestalt, except when the reproductions 
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are drawn from memory in the absence’ 


of an objective stimulus; even under 
such circumstances the incidence of dis- 
tortions is approximately equal for the 
two contrasting criterion groups. The 
writer would agree with Billingslea and 
with Pascal and Suttell that gross devia- 
tions are nondiscriminating and that, if 
any separation is to be effected, more 
subtle modifications must be defined, 
observed, and isolated. The writer would 
further agree that a feasible scoring 
scheme should take into account these 
minute deviations, but exception is taken 
with Billingslea’s belief that such a 
method of scoring should be accom- 
plished by equally precise physical meas- 
urements. Billingslea took as long as 
fifteen hours to score a single record— 
a procedure which might be justified 
in the research laboratory but not in the 
psychological clinic. The writer agrees 
with Pascal and Suttell that scoring 
should be accomplished by inspection 
rather than measurement but that the 
scoring criteria should be so carefully 
described that no great loss is experi- 
enced in going from quantitative meas- 
urement to qualitative observation. 
Moreover, this qualitative inspection 
should be supported by quantitative 
normative data rather than by loose gen- 
eralizations based on clinical experience 
with a predominantly abnormal popu- 
lation. 

In the present investigation, none of 
the “abnormal” signs occurs exclusively 
in the abnormal subjects, and none of 
the “normal” signs is found solely in the 
control subjects—a finding similar to 
that reported by Anastasi and Foley (5) 
in their experimental study of drawings 
but differing from the results of Pascal 
and Suttell, who give maximum weight 
to signs having zero frequencies in their 
control group and frequencies of one or 


two in their patient group. It might also 
be noted in this connection that one 
might have entertained any one of four 
hypotheses prior to the present study: 
(a) deviations of the reproductions from 
the stimulus figures are more frequent 
among abnormals than normals, i.e. 
normals tend to conform more strictly to 
the stimuli; (b) deviations are more fre- 
quent among normals, i.€., abnormals 
tend to conform more rigidly to the 
stimuli; (c) deviations are equally char- 
acteristic of both normals and abnor- 
mals; and (d) certain deviations are more 
characteristic of normals and others more 
characteristic of abnormals. Most dli- 
nicians implicitly assume hypothesis а, 
a corollary of which is that the more 
nearly the reproductions approximate 
the originals, the more likely the exami- 
nee is to be normal; and that the more 
the record deviates [rom the original the 
greater the severity of the disturbance. 
The hypothesis that deviations are more 
characteristic of abnormals is supported 
by the fact that in the present investiga- 
tion 31 of the 4o initial test signs (77.5 
per cent) and 35 of the 41 retest signs 
(85.4 per cent) which discriminate at the 
5 per cent level are negative in sign, i.e; 
occur more frequently among neurotics. 
Hypotheses b and c are rejected on this 
basis, while hypothesis d is given support- 
Billingslea also found signs which dis- 
criminated in both directions, and such 
signs are implicit in Hutt's formulations. 
The two relevant hypotheses may there- 
fore be combined and restated as a con- 
clusion, namely, that deviations of the 
reproductions from the originals occur 
more often in the records of mala djusted 
individuals, and that both types of devia- 
tions should be considered in evaluat 
ing Bender-Gestalt Test per formance. 
Whether the degree of psychological dis- 
turbance progressively parallels an in- 
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crease in the excess of “abnormal” over 
“normal” signs cannot be ascertained 
from the present study, since the subjects 
were not graded according to severity of 
disturbance and since, unlike Pascal and 
Suttell’s study, psychotic subjects were 
not tested. A high correlation between 
size of score and severity of disturbance 
seems unlikely, however, in view of the 
high degree of overlapping of the control 
and experimental groups, an overlapping 
which is especially pronounced in the 
cross-validation study. Cut-off scores may 
be set which will separate normals and 
abnormals in varying proportions, the 
normals tending to make more favorable 
(lower) scores and the abnormals more 
unfavorable (higher) scores, but as the 
critical score is raised there is a steady 
increase in false negatives. Although it 
is likely that psychotics will tend to make 
and normals, 


higher scores than neurotics | 
rity 


the interpretation of increasing seve 


of disturbance with increasing score 
within the neurotic or maladjusted 


groups in the present investigation 15 
not warranted by the data. The presence 
of three or four signs which occur very 
rarely in the standardization group (e.g 
total or part rotation, dissociation, frag- 
mentation, compartments, numbering, 
perseveration, confused sequence) may 
be much more significant than the occur- 
eviations that are 
both groups. It 
it the scoring 
ent study is 


rence of eight or nine d 
found more often in 
should also be noted thi 
Scheme developed їп the pres 
intended to differentiate adult normals 
from adult neurotics and poorly adjusted 
individuals and that its applicability to 
Psychotics, organics, children, mental de- 
fectives, etc. is not known. There is no 
reason, however, why the method could 
пос be extended to such nosological 
8roups by appropriate item-analysis tech- 
niques, 
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The hypothesis that differences in test 
performance between normals and neu- 
rotics would be accentuated in the ab- 
sence of an objective stimulus during 
recall is not given strong support by our 
findings. Only six discriminating signs 
could be isolated in the initial validation 
study, and the diference between the 
means of the criterion groups was con- 
siderably less than those obtained for 
initial and retest scores. When applied 
to the cross-validation groups, the dif- 
ferences on the recall test disappeared 
almost completely. If, however, a retest 
or a combined score is desired, it is neces- 
sary to administer the recall test, since 
the original data were obtained under 
these conditions. It seems likely that the 
retest and combined scores would not 
differ markedly from those obtained in 
the present investigation, even if the re- 
call test were omitted, but this is a prob- 
lem for future research, and until the 
results of such research are forthcoming, 
it is recommended that the present meth- 
od of administration be adhered to. If 
time is limited, the difficulty may be 
surmounted by giving only the initial 
test, for the results obtained under these 
conditions are in essential agreement 
with those found with the longer pro- 
cedure, except for the fact that greater 
confidence can be attached to the findings 
when initial, retest, and combined scores 
are consistent in their diagnostic impli- 
cations. 

With regard to the scoring method 
developed in the present study, the pre- 
diction that it would be successful in 
differentiating well-adjusted from poorly 
adjusted individuals is verified by the re- 
sults of the cross-validation study. The 
differences between the means of these 
contrasting groups are smaller than those 
obtained in the initial validation, but 
the differences emerge as statistically sig- 
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nificant despite the anticipated shrinkage 
in validity. The fact that the scoring 
scheme can be applied to nonveterans 
as well as veterans, to females as well 
as males, and to individuals who are 
maladjusted but not necessarily neurotic, 
and the additional fact that differences 
in age (within the range of 18 to 50), 
education (within the high school and 
college levels), and intelligence (for IQ's 
of 85 and above) do not appreciably in- 
fluence the score indicates that the Ben- 
der-Gestalt can serve a useful screening 
function, not only in mental hygiene 
clinics but also in vocational guidance 
and psychological counseling agencies 
dealing with normal individuals and 
persons representing varying degrees of 
emotional disturbance short of psychosis. 
It is recommended as a screening device 
rather than as ап instrument for elabo- 
rate personality interpretation because 
the differential incidence of most of the 
deviations is not great and because many 
of the signs said to have particularized 
meaning for neurotics prove to be non- 
discriminating. Interpretations of “flexi- 
bility” or “spontaneity” based on logical 
sequence, "deterioration" or "emotional 
immaturity" based on substitution of 
dashes or circles for dots, “depression” 
based on downward slope, "elation" 
based on upward slope, "instability" 
based on curvature irregularities, "neu- 
rotic sex conflict" based on closure or 
elongation or repetitive sketching of 
„projections, “inferiority” or “insecurity” 
based on reduction in size, and “expan- 
siveness” or “oppositional traits” based 
on increase in size appear to be prema- 
ture in the light of the available evi- 
dence. Clinicians working almost exclu- 
sively with abnormal patients may estab- 
lish certain correlations between some of 
these signs and information gathered 
about the patient from behavioral, clini- 


cal, or psychometric data, but it is sub- 
mitted that they might well experience a 
keen feeling of disillusionment at the ab- 
sence of such correlations in work with 
comparatively well-adjusted people. 
The cut-off score to be used for screen- 
ing purposes will depend upon the par- 
ticular purpose to be achieved. If it is 
desired to screen out a great proportion 
of the maladjusted individuals in a given 
sample, the critical score must be lowered 
despite the relatively high incidence of 
false positives. Reference to the distri- 
butions of initial, retest, and combined 
scores in Table 11 should prove helpful 
to the clinician in interpreting a given 
score in terms of the chances that such 
a score is likely to be made by an emo- 
tionally disturbed individual. These 
tables may readily be converted into ех- 
pectancy tables in personnel-selection 
situations where there is greater interest 
in group prediction than in individual 
predictions. For general purposes, it is 
suggested that cut-off scores be set at one 
standard deviation above the mean of 
the control groups in Table 11, Disre- 
garding fractions, these critical scores аге 
7, 6, and 13 for the initial, retest, and 
combined scores, respectively. On the 
initial test, a score above 7 screens out 


53-1 per cent of the maladjusted cases ` 


at the cost of 14.8 per cent false positives: 
on the retest, a score above 6 screens out 
48.4 per cent at the cost of 16.7 per cent 
false positives; a combined score above 
13 picks up yo.0 per cent of the malad- 
justed cases at the expense of 11.1 Pe 
cent of the normals. 

What сап be said of the reliability of 
the scoring system developed in the рте 
ent study? The concept of reliability 1 
inherent in the method used to dete 
mine item validity, since only those 51915 
which differentiated in a consistent dire 
tion on both the initial test and the 16 


Nonveteran adults of both se 
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test were retained for inclusion in the 
final scoring system. Correlation of the 
initial and retest scores for the entire 
initial validation group of 393 cases re- 
sulted in a reliability coefficient of .67, 
while a similar correlation for the 82 
male subjects in the cross-validation 
Study gave rise to a coefficient of .68. 
These figures are remarkably close to the 
test-retest coefficient of .71 reported by 
Pascal and Suttell for 44 subjects after 
an interval of 24 hours. The present 
writer takes the position that Bender- 
Gestalt test-retest correlation coefficients 
are not true reliability coefficients, but 
are underestimations of the true relia- 
bility. As is true on most performance 
tests—and the Bender-Gestalt is no excep- 
tion—a test administered a second time 
does not measure the same factors tapped 
by the initial administration. In the case 
of the Bender-Gestalt, the initial test 
constitutes an unfamiliar task, while the 
retest represents a relatively familiar situ- 
ation. Each succeeding design can be 
anticipated before it is actually pre 
sented, and problems of size and spatial 
arrangement can be readily solved on the 
basis of prior experience. Memory factors, 
such as remembering the number of dots 
in figure 1 or the number of columns in 


` figure 2, may obviate counting of the 


elements in the stimulus figures or reduce 
the time required to reproduce the fig- 
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ures. If the interval between test and re- 
test is excessively long, these memory 
factors will be reduced to a minimum, 
but changes in the subject’s adjustment 
or motivation may preclude consistency 
of measurement. Analysis of the present 
findings shows that there is better organi- 
zation and apportionment of space on 
the retest, resulting in more logical se- 
quence, that less time is required to re- 
produce the figures, that the reproduc; 
tions tend to be smaller, and that count- 
ing is less frequent on the second admin- ` 
istration of the test. It may be inferred 
from the above, although it cannot be 
demonstrated, that the subjects approach 
the retest with greater confidence and 
that the higher degree of structuration of 
the retest makes it a more pleasurable 
or less trying experience. The extent to 
which the intervening recall test influ- 
ences the test-retest correlation cannot be 
determined, but it probably is not great 
in view of the similarity of the present 
correlations with those reported by Pascal 
and Suttell, who did not employ the re- 
call situation. It is true, however, that 
our retest scores are systematically lower 
than initial test scores, whereas Pascal 
and Suttell find a negligible practice 
effect. However, they did not score for 
such factors as counting and time, both 
of which contribute markedly to a de- 
creased retest score. 


VII. SUMMARY AND 
CONCLUSIONS 


The Bender-Gestalt Test was admin- 


istered to 393 white male adult veterans 


(108 neurotics and 285 controls) in an 
initial validation study and to 118 white 
xes (64 
poorly adjusted individuals and 54 con- 
trols) in a cross-validation study. The 
test was admiaistered twice to each sub- 
ject in conjunction with an interpolated 


test of immediate recall. А total of 1,538 
test records (511 initial tests, 511 retests, 


` and 511 recall tests) was scored and ana- 


lyzed. An objective scoring system con- 
sisting of 82 general categories and 312 
specific signs was developed, and the in- 
cidence of each of these signs was deter- 
mined for each test record of the cases 
in the initial validation study. Thirty 
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signs meeting specified criteria of statisti- 
cal significance and consistency were iso- 
lated and constitute the final scoring 
system for the initial test and the retest. 
An additional six signs were evolved for 
the scoring of the recall test records. The 
original test records were then rescored 
with the selected signs and satisfactory 
separations of the normal and neurotic 
cases were achieved. The test records of 
the subjects in the cross-validation study 
were next scored with the same signs, 
and statistically significant separations of 
the poorly adjusted and well-adjusted 
cases obtained. 

The results warrant the following con- 
clusions: 

1. Normals are much more alike than 
different with regard to perceptual-motor 
response to simple geometric designs, to 
the extent that such responses are meas- 
ured by reproduction of the Bender- 
Gestalt figures from a model or from 
memory. In this respect, the findings 
agree to a greater extent with those of 
Bender and Billingslea than with those 
of Hutt and Pascal and Suttell. 

2. Gross destructions of the Gestalt 
are quite rare in both normals and neu- 
rotics, except when the reproductions 
are drawn from memory, and even under 
such circumstances the incidence of dis- 
tortions is approximately the same for 
the two contrasting groups. If any sep- 
aration of normals from neurotics is to 
be effected, the evidence suggests that it 
must be achieved through consideration 
of more subtle modifications of the test 
figures. 

3. Deviations of the reproductions 
from the stimuli occur more often in 
the records of the abnormal subjects, but 
certain deviations are more characteristic 
of well-adjusted individuals, suggesting 
that both types should be considered in 
evaluating test performance. 


4. None of the "abnormal" signs 
occurs exclusively in the abnormal sub- 
jects, and. none of the "normal" signs is 
found solely in the controls. 

5. General factors said to apply to all 
or almost all of the figures, such as re- 
duction in size, rotation, sketching, or 
angulation, are largely nonexistent, and 
any interpretation of test. performance 
which assumes such factors is likely to 
be extravagant or misguided. ‘The evi- 
dence supports the view that deviations 
are, for the most part, specific to specific 
figures. : 

б. Constituting the final scoring sys 
tem evolved in this study are go signs 
which discriminate consistently between 
normals and neurotics on the initial test 
and the retest. 

7. Neurotics and normals can be dis- 
tinguished on the basis of initial, retest, 
recall, or combined initial and retest 
scores, but the recall score is much less 
discriminating than the others and fails 
completely on cross validation. With re- 
gard to discriminating power for all the 
populations sampled, the combined score 
is somewhat superior to the initial score, 
which is in turn slightly more effective 
than the retest score. 

8. The expected shrinkage in validity 
is found in the cross-validation study, 
resulting in a greater degree of over 
lapping of the distributions of the mal- 
adjusted and well-adjusted cases, but dif- 
ferences between the means of the tw? 
contrasting groups, significant at the |! 
per cent level, are nevertheless obtained 
for the initial, retest, and combine‘ 
scores. 

9. Retest reliability (initial vs. retest 
scores) is represented by correlations 0 
67 and .68 for the original and cross 
validation groups, but these coefficient 
are regarded as underestimations of the 
true reliability on the grounds that а 
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second administration of the test does 
not duplicate the. first administration. 
The chief reason for this lack of replica- 
tion is that the retest is less amorphously 
structured for the subject because of in- 
creased familiarity with the requirements 
of the test situation. Though not demon- 
strated, it is highly probable that the 
reliability of the combined score is 
higher than that of the initial test or 
retest alone, 

10. The scoring method developed in 
this investigation is not significantly re- 
lated to sex, age (within the range of 18 
to 50), education (for persons with eighth- 
grade schooling or better), or intelli- 
gence (for IQ's of 85 and above). 

11. Hutt’s “neurotic syndrome" is in 
general not substantiated by the pres- 
ent findings. Many of Hutt’s psycho- 
dynamic interpretations are also open 
to question in view of the fact that a 
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number of the deviations said to be 
indicative of emotional or motivational 
processes occur equally often among 
normals and neurotics. 

12. The scoring method developed by 
Pascal and Suttell fails to differentiate 
the 138 normal and neurotic subjects of 
the matched criterion groups. Contrary 
to their findings, there is no significant 
relationship between education and test 
performance for adults, and this state- 
ment holds true whether Pascal апа” 
Suttell’s scoring system or the one 
evolved in the present investigation is 
employed. 

13. The Bender-Gestalt Test, as scored 
in the present study, is recommended as 
a screening device to be used as a sup- 
plement to other psychodiagnostic tests 
rather than as an instrument for the 
elaborate interpretation of individual 
personality dynamics. 
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I, INTRODUCTION 


Several authors surveying literature 
pertinent to the area of psychosurgery 
(9, 10, 11, 13, 18, 22) have generally con- 
curred in three principal conclusions: 
first, that there is disagreement among 
experimenters regarding the effect which 
prefrontal lobotomy has on those func- 
tions which psychological tests are de- 
Signed to measure; second, that certain 
important psychological variables have 
been neglected in the various studies; 
and third, that there is considerable dis- 
crepancy between interpretations of test 
data and clinical impression. The present 
Writers, as a result of their own review 
of the experimental literature, wish to 
add a fourth criticism. It is apparent that 
Several investigators have failed to con- 
Sider basic methodological issues in evolv- 
ing their experimental procedures. The 
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fourth criticism is important, the writers 
feel, because it seems that much of the 
confusion in the field is due to inade- 
quate experimental design. A brief dis- 
cussion of five types of methodological 


weakness follows. 


A major source of conflicting reports, and one 
common to many studies, is the matter of tim- 
ing—i.e., the length of the interval between pre- 
and posttestings. Porteus and Peters (25) have 
pointed out the importance of having constant 
intervals. between testing, since they have ob- 
served that the extent of functional deficit tends 
to decrease progressively following lobotomy. 
That is, the postoperative psychological condition 
is not static, but dynamic and changing. Consc- 
quently, an experiment which reports changes a 
few weeks following operation perhaps cannot be 
expected to be comparable with experiments 
which deal with longer or shorter time intervals. 
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The second criticism holds that the type of op- 
eration, as an important variable, has not been 
adequately controlled. No matter how similar 
the various operative techniques may be, it is 
still not experimentally wise to interchange re- 
sults when the patients have been subjected to 
alternative surgical procedures—e.g., lobotomy, 
lobectomy, topectomy, and gyrectomy. This is 
especially true when different areas of the cortex 
have been severed or removed. King's study of 
abstraction (20) in the Greystone Project il- 
lustrates the point, where differing results were 
found to be dependent upon the area ablated. 

Many studies in the literature fail to supply 
the control groups which are necessary for estab- 
lishing the base lines in terms of which changes 
due to lobotomy must be evaluated. Conclusions 
drawn from an experimental group, without first 
ascertaining that the changes observed are not 
due to some other variable than lobotomy, are 
at best tentative. Zubin (37), for example, found 
that Rorschach changes in control patients were 
often in the same direction as in the case of 
operated patients. 

A fourth criticism has really two parts, both 
related to the problem of diagnostic classification, 
First, in some studies the experimental groups 
are not homogeneous—i.c., the lobotomized pa- 
tients may include neurotics, psychotics, cases of 
brain damage, and cases of intractable pain. It 


II. METHODOLOGY: SUCCESSIVE 


The experiment reported in this paper 
employed an extensive battery of psycho- 
metric and projective tests which was 
administered to the lobotomized patients 
about two weeks before operation, and 
two weeks, three months, and one 
year following. A group of control pa- 
tients was tested at comparable intervals. 
The tests used and the selection of pa- 
tients will be described in greater detail 
in succeeding sections. The remainder of 
this section offers a description of the 
methodology evolved by the authors—a 
threefold approach to the analysis of 
data. ` 

Since statistical treatment alone can- 
not adequately characterize or portray 
changes which occur over the various 
time intervals, and since a purely quali- 
tative consideration could not be suf- 
ficiently rigorous (for reasons given be- 


I. W. SCHERER, J. F. WINNE, D. 


D. CLANCY, AND R. W. BAKER 


cannot be assumed that lobotomy would have 
similar effects on such varied patients, since the 
preoperative conditions—i.e., the psychological 
organizations—are so disparate. For the same 
reason conclusions drawn from homogeneous 
groups representing different diagnostic categories 
should not be expected to be identical. For ex- 
ample, certain experiments have been inter- 
preted to refute the findings of other experiments 
when in reality the “discrepant” studies have 
dealt with populations having different char- 
acteristics. 

The fifth and last criticism refers to the 
limited or atomistic viewpoint which apparently 
determines the interpretation of psychological 
data in many studies. There has been little at- 


tempt made to integrate test findings with clini- 


cal data. Mettler (23) has pointed out the diffi- 
culties involved in such an approach and offers 
reasons for not having attempted it in the Grey- 
stone Project. It is the opinion of the authors, 
however, that unless all available data (from 
the case history, clinical observations, psychologi- 
cal tests, etc.) are integrated into a cohesive pic- 
ture, only isolated information concerning the 


effect of lobotomy on behavior will be achieved. 
A methodological approach designed to answer 
this criticism will be described in the following 
section. 


VERIFICATION OF HYPOTHESES 


low), a method was developed which at 
tempts to utilize both the quantitative 
and the qualitative aspects of the data. 
This approach appears to have several 
advantages over methods previously ШЕ 
ported in the literature: (a) it permits 
consideration of individual differences 
which are sometimes masked by statisti- 
cal techniques; (b) it minimizes the tend- 
ency sometimes found in qualitative 
analysis to prejudge data and to form 
ad hoc explanations; (c) it makes it pos 
sible to test qualitative deductions sta 
tistically; (d) it enables the experimente! 
to investigate more completely the pat 
tern of behavioral changes during Hm 
postoperative period. 

Although thcre are certain advantages to the 
type of qualitative approach used in this €* 
periment, there are also some weaknesses- á 


aim of such an analysis was to develop 
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so the various components (test scores, history 
data, etc) were neither equally weighted nor 
clearly defined. Moreover, the theoretical point 
of view espoused by the writers was a mixture 
of the thinking of Freud, Lewin, and some of 
the psychobiologists; it was not possible to be 
completely consistent in theoretical perspective 
When evaluating the results from successive time 
intervals, or even from one test to another within 
the same “time slice.” Also, of course, the writers’ 
biases—derived from extensive reading of the 
literature on brain damage in general, and on 
lobotomy in particular—have their effects on the 
treatment of data. Finally, it has proved ex- 
tremely difficult, if not actually impossible, to 
keep in mind the configuration of hundreds of 
test scores and clinical items in terms of which 
the authors attempted to appraise each specific 
test change and its interpretative significance. 
Such an evaluation of test changes must take into 
account the alterations in the personality struc- 
ture which ‘occur as a result of (а) lapsed time, 
or those variables which are operative during the 
time lapse; (b) the altered interpersonal environ- 
ment; and (c) changes in functions which are 
correlated with the specific function being ex- 
amined. There is also, in the type of analysis 
used here, a tendency to subsume tests under 
broad categories in order to develop generalized 
rationales, The difficulty is that the rationale may 
be only more or less valid, thereby contributing 
to a false interpretation of the patient's psy- 


chological status, Finally, the Jast wcakness per- 


tains to the evaluation of scores on particular 
tests in a battery which is repeatedly adminis- 
tered. The tendency has been to interpret «шч 
In the light of previous administrations of E 
battery, neglecting the interrelationships ; 
‘ween measures from other tests. The authors 
feel that the significance of a score should be 
determined in terms of the matrix in which it 
Sccurs—i.e., in terms of the scores on the other 
tests of the battery at one particular adm 
tration, This aim, however, is most difficult, i 
Not impossible, to achieve. One is usually ped 
Pelled to treat merely the fluctuations which 
Occur in each individual test from one admin- 


‘tration to the next. 


A more detailed description of our 
Particular approach will now be at- 
tempted; it involved three stages of anal- 
Ysis, 

The first step in the analysis of data 
Was to formulate an integrated picture 
of the prelobotomy personality structure 
9f each of a smail sample of patients, and 
‘hen to employ this unique configura- 


tional pattern as a framé of reference for 
evaluating postoperative changes. Pre- 
lobotomy test findings were integrated 
with all the other types of information 
concerning the patient, i.e., social history, 
psychiatric reports, ward observation 
notes, and behavior in the testing situa- 
tion. (Excerpts from a forthcoming ar- 
ticle dealing with this matter will be 
found in Appendix A.) These data were 
analyzed using two levels of inference. 
The first level involved primarily the 
study of ego intactness or reality testing; 
the second level dealt with the etiologi- 
cal variables within the personality con- 
stellation. Reality testing was defined in 
terms of performance on tests which are 
designed to reflect the efficiency of cer- 
tain cognitive or ego functions such as 
attention, concentration, abstraction, 
memory, etc. Personality dynamics were 
formulated on the basis of the patient's 
performance and behavior in projective 
test situations. These interpretations 
were made in terms of various theoreti- 
cal biases which were not as operationally 
determinable as those used with the first 
level data. Each test was then examined 
at the four time intervals in terms of the 
eneral configuration of ego functioning 
and the brief formulations of personality 
dynamics. Score changes were evaluated 
not only with respect to the single spe- 
cific test, but also in relation to the pat- 
tern of changes in all tests of similar na- 
ture. From this analysis were derived 
tentative conclusions as to the nature of 
the changes which occur in the reorgan- 
ization of personality following lobot- 
omy. As mentioned, the foregoing de- 
tailed analysis was carried out on a small 
sample of the lobotomized group; a simi- 
analysis, though not so exhaustive, . 


lar 
s done with the other members of the 


wa 
experimental group. 
The second step in the analysis of data, 
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carried out by independent judges con- 
currently with the intra-individual analy- 
sis just described, was the longitudinal 
study of all patients on each single test. 
An example of this type of analysis will 
be found in Appendix B. The attempt 
here was to examine the change in the 
lobotomy group over the total period of 
time, ie, over the course of one усаг. 
This involved the determination of 

^ those changes which occurred in each 
population (experimental and control) 
at the various time intervals. This test-by- 
test longitudinal analysis afforded im- 
pressions as to change or lack of change 
in variables reflecting adjustment in such 
areas as motor, emotional, social, etc. 
Those impressions which were in accord 
with the tentative conclusions derived 
from the intra-individual analysis were 
retained as working hypotheses for the 
third phase of the analysis. 

The third phase of the analysis con- 
sisted of statistical tests of the four hy- 
potheses derived from the individual 
case studies and the longitudinal analy- 
ses. Tests were made of the statistical 
significance of the net change in means 
for the experimental (lobotomized) 
group for each of six time periods: (a) 


maximum of 22 to a minimum of 13^ 
Also, because the same subjects could 
not be fully tested on each occasion, the 
data utilized in the statistical analyses 
are based on a sample which varies in 
maximum size from 22 to 12. Since only 
nine subjects in each group took all the 
tests on each occasion, the statistical 
analyses are based on data from those 
individuals who took a given test on at 
least two occasions. 

The existence of incomplete data, the 
small number of subjects, the small num- 
ber of administrations of the tests, and 
the large number of variables (which are 
not all independent) precluded the use 
of factor analytic methods. Further, the 
lack of normality of the distributions of 
scores and the lack of homogeneity of 
variance suggested that analysis of var- 
iance or covariance was not feasible. It 
was decided, therefore, to test the statis- 
tical significance of the net change in the 
experimental group, in spite of the un- 
tenable basic assumption that initial and 
final scores have a one-to-one relation- 
ship. 

The formula employed for testing net 
change, using raw scores and small sam- 
ple techniques, is as follows: 


z(y-X) Z(Y'-x? 
E дер ч AN NI = | 
yezer- (у! х") BY 
NXN—1) N^(N'—1) 


preoperation to two weeks post; (b) pre 
to three months post; (c) pre to one year 
post; (d) two weeks post to three months 
post; (e) two weeks post to one year post; 
and (f) three months post to one year 
post. Since not all subjects could be 
tested on all variables at each occasion, 
either because of lack of cooperation or 
unavailability due to illness, trial visit, 
etc., the sample of patients varies from a 


where X and X’ are initial raw scores 1" 

, 
the experimental and control groups: 1 
and Y’ are final raw scores in the exper 


ж 1 
° Tables giving the number of cases, mean, ап“ 


standard deviation for each variable for the to“ 
tal sample have been deposited with Арл. For 
tables order Document 3908 from American 
Documentation Institute, c/o Library of Congres 
Washington 25, D.C., remitting $2.25 for micro 
film (images 1 inch high on 35 mm. motion p 
ture film) or $5.00 for photostats readable witho" 
optical aid. 
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TABLE т a 
DESIGN OF STATISTICAL ANALYSIS 
Experimental Control 
2nd test 2nd test 
1st test Total 1st test Total 
Below Above Below Above 
Above A B A+B Above A’ Bt A'-4-B' 
Below C D C+D Below @ р ет» 
Тою AC B+D | N Total | A'--C' B'+D! N 
A, B * ++ D' are cell frequencies, 2-Ч0= al == Dawa, Z is evaluated from entries in the normal 
VNA Y-D)--N*(A' 3 D') 


probability table. 


mental and control groups, df = N + 
№ — 2. 

Although the distributions 
Skewed, it was not felt that transforma- 
tions of raw scores were warranted in this 
experiment. By using raw scores the 
chances of obtaining statistical signifi- 
cance were actually reduced, since the 


standard error of the difference between 
e to the dis- 


were 


means was inflated relativ 
placement of the means. It was felt, there- 
fore, that if significant results were ob- 
tained with skewed data, nothing would 
be gained through transformation. The 
few variables for which a true difference 
in means seemed to be masked by infla- 
tion of the standard error were dichot- 
Omized by splitting the obtained distri- 
butions at the median of the combined 
distribution of preoperation test scores 
and tested as described in the next para- 
Braph. 

Dichotomized data w 
significance of the net shift in propor- 
tions by a formula adapted by Kogan“ 
Irom McNemar (21) which corrects for 
continuity, Fourfold tables were devel- 
anuary 4 1950. 


ere tested for the 


4 т 
Personal communication. J 


ш. EXPERIMEN 


А. SuBJECTS 


Forty-four subjects were u 
experiment, all of whom were PSY 


sed in this 
chotic 


oped for each group (Table 1). 

This paper deals primarily with the 
final stage of the threefold analysis and 
reports the results of the statistical tests 
of the four hypotheses which were de- 
rived from the extensive case material 
and the longitudinal study of tests. The 
authors realize that their method of suc- 
cessive verification of hypotheses does not 
constitute cross validation in the usual 
sense, since the same total population was 
used throughout. There were differences 
between samples used in the three stages 
of analysis, however, which make for re- 
duction of contamination. Intensive case 
reports were promulgated for only two 
or three lobotomized patients, although 
all experimental records were briefly sur- 
veyed. Longitudinal analyses of tests are 
based on the total sample of patients 
tested on any single occasion. Finally, the 
statistical analysis is based on those indi- 
viduals who were tested on at least two 
occasions. The fact that each judge in 
the first two phases of the analysis worked 
independently, without knowledge of his 
co-workers' results, also serves to reduce 


ad hoc thinking. 


TAL PROCEDURE 


male patients in the Veterans Admin- 
on Hospital, Northampton, Massa- 


istrati 
Twenty-two of these patients, 


chusetts. 


6 


6 І. 


the experimental group, underwent bi- 
lateral prefrontal lobotomy. A control 
group of 22 patients was fairly well 
equated with the operated group for age, 
sex, education, length of hospitalization, 
cooperation level, diagnosis, and certain 
behavior characteristics (e.g., assaultive- 
ness, talkativeness, etc.). 

The experimental group averaged 33.9 
(S.E. 1.8) years of age, had received 10.8 

`(5.Е. 0.5) years’ education, and had been 
hospitalized for 4.09 (S.E. 0.5) years. The 
control group averaged 30.4 (S.E. 1.0) 
years in age, had received 10.05 (S.E. 0.7) 
years' education, and had been hospital- 
ized 3.3 (S.E. 0.4) years. Fourteen experi- 
mental and eleven control patients mani- 
fested an unusually high level of coop- 
eration. The experimental group was 
made up of five paranoid schizophrenics, 
eight catatonics, four hebephrenics, and 
five schizophrenics, mixed type. The con- 
trol group consisted of -four paranoid 
schizophrenics, eight catatonics, two 
hebephrenics, and eight schizophrenics, 
mixed type. All 44 patients had been ap- 
proved for lobotomy by a board of psy- 
chiatrists following an unsuccessful 
course of electroconvulsive shock treat- 
ment, and were receiving the same types 
of adjunctive therapy. 

The authors wish to point out that the 
control conditions were not as complete 
as they would like, since the control 
patients did not undergo a “mock” 
operation. 


B. PROCEDURE 


‘Twenty-nine tests comprised the psy- 
chological battery which was employed 
in this experiment, from which 145 vari- 
ables were derived. Most of the variables 
were selected before testing was begun; 
all of them were selected before any 
analysis was commenced. The battery 
was administered to the experimental 
group about two weeks before, and two 
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weeks, three months, and one year fol- 
lowing bilateral prefrontal lobotomy. 
The control group was tested at com- 
parable time intervals. 

In order to define more clearly the 
type of operative procedure that was 
used, the following excerpt is quoted 
from the neurosurgeon's report of à 
typical standard, open Lyerle-Poppen 
prefrontal lobotomy. 

Under local pentothal anaesthesia, the usual 
skin incisions were placed in plane of pupil 
parallel to the sagittal sinus 314 cm. from the 
midline. Trephine openings were made 2 cm. 
anterior to the coronal suture and the bone 
buttons removed. Transverse cortical incision was 
made and the sphenoid ridge identified by the 
use of the brain cannula. The plane of section 
was then made through the frontal lobes passing 
1 cm. anterior to the tip of the frontal horn bi- 
laterally. There was no difficulty with hemostasis. 


The ventricles were not encountered. Silver clip 
markers were placed and the wound irrigated. 


The tests were administered in group 
fashion whenever practicable. Those 
tests which have published manuals were 
scored according to the prescribed 
method; the evaluation of qualitative 
data was achieved by the group judg- 
ment of three clinical psychologists. 

Analyses, as described in the preced- 
ing section on methodology, were made 
for six time periods: (a) preoperation to 
two weeks post; (b) pre to three months 
post; (c) pre to one year post; (d) two 
weeks post to three months post; (e) two 
weeks post to one year post; and (f) three ` 
months post to one year post. 


C. TEST MATERIALS 


A complete list of tests and variables 
follows. 

1. Digit Symbol. 

Subtest 10 from the Wechsler-Bellevue Scale 
of Adult Intelligence (34). Administered grouP 
fashion with Wechsler's directions, time limit 
and weighted scores. 

(1) Errors, number of 

(2) Weighted score 
2. Digit Span. 

Subtest 4 from the Wechsler-Bellevue Scale 
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(34). Administered individually with standard 
directions and scoring. 

(3) Digits forward, number of 

(4) Digits reversed, number of 

(5) Weighted score 

3- Successive Subtraction. 
E o ral serial subtraction of 7 from 100 (35), given 
individually. Adding instead of subtracting, or 
subtracting 10 instead of 7 are interpreted as 
rigidity. 

(6) Time, in seconds 

(7) Errors, number of 

(8) Rigidity, presence-absence 
4. Hard Pairs. 

Subtest g from the Hunt-Minnesota Test for 
Organic Brain Damage (16); a list of 10 word 
Pairs. Giyen individually with a single reading 
of the paired words апа а single test for the 
number of correct associations to the stimulus 
word in each pair. 

(9) Correct associations, number of 
5. Visual Memory. 

The Benton Visual Memory Test (4); geometric 
designs to be reproduced from memory, indivi- 
dually administered. In addition to the number 
of Correct reproductions, certain formal aspects 
of the drawings were scored. 

(10) Correct designs, number of 

(11) Size, rated on 5-point scale 

(12) Retracing of lines, presence-absence 

(13) Difficulty with reproduction of angles, 

presence-absence 

(14) Heaviness of lines, presence-absence 

(15) Lightness of lines, presence-absence 

(16) Waviness of lines, presence-absence 
6. Vocabulary. 

Subtest 5A from Wechsler-Bellevue Scale (34)- 
Given group fashion; patients were asked to Write 
Meanings of words printed оп test sheet. Stand- 
ard scoring procedure used. The derived score 
Was used as a base line against which to compare 
Performance on the Memory Paragraph and on 
the Shipley-Hartford Scale: 

(17) Weighted score 
vi Memory Paragraph. 23 

Test 6 from Babcock-Levy battery (2), adminis- 
tered in group fashion by having patients write 
Whatever they recall of an orally presented para- 
Staph. There were two recalls, the sequence be- 


ìng: (a) reading of stimulus material to БООР; 
(b) immediate written recollection; (€) dd 
ate 


minutes of interpo 


of the paragraph; (d) 10 aterials; 
m: Y 


testing using other nonrelated 1 
(e) another written recall, A memory efficiency 
кле was obtained by forming а ratio of dig 
гр Tage number of correct memories on the two 
calls to the vocabulary weighted score. 
(18) Immediate correct memories, number О 
(19) Distortions of content in immediate Te- 
call, number of 
(20) Distortions of order in immediate recall, 
presence-absence 


E 

(21) Correct memories in delayed recall, num- 

ber of - 

(22) Distortions of content in delayed recall, 

number of З 

(23) Distortions of order in delayed recall, 

presence-absence 

(24) Average number of correct memories on 

the two recalls 

(25) Average number of distortions of content 

on the two recalls 

(26) The memory efficiency score, described 

above 

(27) Number of correct memories in delayed 

recall minus the number in immediate re-» 
call 

(28) Number of distortions in delayed recall 

minus the number in immediate recall 
8. Finger Dexterity. 

An adaptation of Johnson O'Connor's Work- 
sample #16 (24), using the tweezer dexterity 
plate instead of the one prescribed. Adminis- 
tered individually, patients are required to place 
50 pins, using the fingers of the dominant hand, 
in 5 rows of 10 pins each. 

(29) Time, in seconds 
9. Dynamometer. 

A standard hand dynamometer employed ina 
situation designed to yield a measure of level 


of aspiration. Given individually, the patient is 


asked to squeeze the apparatus as hard as possi- 
ble. After being informed of his score, he is 
asked to state how hard he thinks he can 
squeeze it on a second trial. 

(30)- Direction of goal (up, down, same) 


10. Tweezer Dexterity. 
An adaptation of Johnson O'Connor's Work- 


sample #17 (24). The trials are run in an indi- 
vidual situation. The patient is required, using 
a tweezer in his dominant hand, to place go pins 
in g rows of holes, 10 in each row. The patient 
is asked to predict his performance on the second 
trial from a knowledge of his performance on the 
first trial. 

(31) Total time, in seconds, for the two tuals 

(52) Direction of goal 


11. Steadiness Test. 
An adaptation of Halstead's Manual Steadi- 


ness Test (14), individually administered, where 
the patient's task was to run through two trials 
of placing a stylus in a series of progressively 
smaller holes, trying not to touch the sides. тһе 

atient is asked to predict his performance on 
the second trial from a knowledge of the first. 

(33) Total number of contacts on the two trials 

(34) Direction of goal , 

12. Downey Inhibition Test. 

Subtests VI-g and VII from the Downey 
Group Will-Temperament Test (7), given in a 
group situation, The former task requires the 
subject to write “United States of America” as 
rapidly as possible; in the latter the patient is 
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asked to trace a scxoll of dotted lines as slowly 
as possible. 

(35) Time for USA, in seconds 

(30) Total time for tracing scroll, in seconds, 

for 3 trials (interpreted as measure of 
inhibition) 

(57) Difference, in seconds, trial 3 minus trial 1 
13. Halstead Tactual. 

Halstead’s modification of the Seguin-Goddard 
Formboard (14). The patient, blindfolded, was 
required to place ten variously shaped blocks in 
their appropriate holes on a board erected 70 
degrees from the horizontal. There were three 
_trials—right hand, left hand, both hands—after 
which the patient was asked to reproduce the 
formboard from memory with paper and pencil. 
A measure of learning was obtained by determin- 
ing the time difference between the first and 
succeeding trials; certain formal aspects of the 


drawings were also scored. Individually adminis- 
tered. 


(38) Right hand, time in seconds 

(39) Left hand, time in seconds 

(до) Both hands, time in seconds 

(41) Difference between right and left hands, 

in seconds 

(42) Difference between right and both hands, 

in seconds 

(13) Shapes correctly drawn, number of 

(44) Shapes correctly localized, number of 

(45) Perseveration of shape, presence-absence 

(46) Heavy lines, presence-absence 

(47) Light lines, presence-absence 
14. Object Sorting. 

The test materials, for the most part, cor- 
responded to those described by Goldstein and 
Scheerer (12) and Reichard and Rapaport (27). 
Administered group fashion, the objects were 
placed in the center of a table in full view of 
the seated patients. Seven stimulus objects were 
successively presented by the examiner, and the 
patients were asked to write the name of each 
and the names of any objects on the table which 
could belong with each. The patients were also 
requested to write the reasons for their various 
sortings. Scoring was based on qualitative evalu- 
ation of the active sortings discussed in Rapaport, 
Gill, and Schafer (26), Goldstein and Scheerer, 
and from the clinical experience of the senior 
author. Each sorting was scored once, on a scale 
from o to 8, for correctness or adequacy of the 
choice of items with reference to the stimulus 
object, and a sccond time for the adequacy of the 
concept or abstraction given. 

(48) Total score 

(49) Confabulation, presence-absence 
(50) Symbolism, presence-absence 

5. Similarities. 

This subtest from the Wechsler-Bellevue Scale 
(34) was given group Sl) le by having the patients 
write their responses. Standard directions and 
scoring were used. 


(51) Weighted score 
16. Series Completion. А 

A speed test from the Army Wechsler (1), given 
group fashion, where the patient's task is to 
complete a series of geometric figures by ab- 
stracting the relationship which is represented. 

(52) Attempted solutions, number of 

(53) Correct responses, number of 
17. Shipley-Hartford. 

A subtest from the Shipley-Hartford Retreat 
Scale (32), similar to Series Completion, but 
dealing with verbal material. Administered 
group style. The conceptual quotient, one of 
Shipley's measures, was determined by finding 
the ratio of the score on this test of abstraction 
to the Wechsler vocabulary score. 

(54) Attempted solutions, number of 

55) Raw score (twice the number of correct 

responses) 

(56) Conceptual quotient 
18. Categorization. 

"This test, originally developed by H. M. Capps 
(5), was given group fashion. There are 25 test 
items, cach consisting of a stimulus word 
followed by seven other words. The patient's task 
is to underline the three words in cach item 
which are related to the stimulus word. 

(57) Raw score (the number of correct items) 
19. Trail Making. 

From the Army Individual Test, Form 1 (38). 
Although two forms of the subtest, A and B, were 
given to the patients, only the results of Form 
B were evaluated. Group administered, the sub- 
ject’s task was to connect successively by drawn 
line twenty-five randomly spaced circles desig- 
nated by numbers or letters. Directions and scot 
ing are consistent with standard procedure. 

(58 Time, in seconds 

(59) Errors, number of 
20. Draw A Woman. 

Given group fashion; the patients were asked 
simply to draw a woman. The rationale for the 
selection of particular scoring categories—largelY 
defined in terms of formal characteristics of the 
drawings—was based principally on unpublished 
research by Lydia Levy. 

(60) Size (on 5-point scale) 

(61) Breas* size (5-point scale) 

(61a) Shift in breast size from one testing 10 

another 

(62) Confusion of sex, presence-absence 
21. Draw-A-Man. 

What was said about the Draw-A-Woman Test 
also applies here, except that the patient was 
asked to draw a man. 

(63) Size (5-point scale) 

(64) Nose size (5-point scale) " 

(65) Accuracy or degree of resemblance to 

human figure (5-point scale) 

(66) Confusion of sex, presence-absence 


5 Personal communication, 1946. 
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(67) Head or full-figure representation 

(68) Discontinuous lines ("chicken scratching"), 

presence-absence 

(69) Shading (the solid coloring, by pencil, of 

sizable portions of the figures), presence- 
absence 

(70) Retracing of lines, presence-absence 

(71) Heavy lines, presence-absence 

(72) Light lines, presence-absence 
22. Bender-Gestalt. 

This test was individually administered by the 
standard method (3). Formal aspects of the draw- 
ings were analyzed and scored; the signs of 
regression used are those described by Bender 
(3), Hutt (17), and others. 

(73) Size (5-point scale) 

74) Discontinuous lines, presence-absence 

(75) Elaboration (the addition of extraneous 

lines), presence-absence 

(76) Retracing of lines, presence-absence 

(77) Difficulty with angles, presence-absence 

(78) Heavy lines, presence-absence 

(79) Light lines, presence-absence 

(80) Regression signs, presence-absence 
23. Word Association. 

The word list was that developed by Rapaport, 
Gill, and Schafer (26). Given group style, the 
patients were instructed to read the stimulus 
words and to write beside each one the first 
word that came to mind. There were two pages, 
each having thirty words. Upon completion of 
the task the patients were given another copy 
of the test and asked to write the same words 
which they had written the first time. 

(81) Percentage of correct recall 

(82) Number of omissions (stimulus w 

responded to) for first presentation 0 


6o words | 
(83) Phrase responses, number of (first presen- 


tation) 

(84) Close responses, number of (first presenta- 

tion) 

(85) Distant response! 

tation) 

(86) Clang responses, 

tation) 

(87) Personal references, num 

entation) n 

(88) Time, in seconds, for firrt thirty words 
24. Picture Frustration. 

Group administration by star 
9f this technique developed by 
Only the extrapunitive responses were 

(89) Extrapunitive — ego-defensive 
TM number of 
35. Szondi. А 
МА single administration of this test was given 
d à group situation, as opposed to more 'ortho- 
e methods of administration (6). The pictures 
vere placed on a*table in full view of the pa 
tients, and each card in a series was identified 

Y a number from 1 to 8. Each patient was 


ords not 
f the 


s, number of (first presen- 
number of (first presen- 


ber of (first pres- 


ndard procedure 
Rosenzweig (30). 
scored. 

responses, 


з 
given а mimeographed form and instructed to 
designate those two pictures he liked by placing 
an * next to the appropriate numbers on the 
form. Two disliked pictures in each of the eight 
series were also to be chosen and so indicated 
by writing а "D" by the corresponding numbers. 
Positive (liked), negative (disliked), and total 
choices for cach vector were scored. 

(90-92). choices: liked, disliked, total 

(93-95) s choices: liked, disliked, total 

(96-98) є choices: liked, disliked, total 

(99-101) hy choices: liked, disliked, total 

(102-104) k choices: liked, disliked, total 

(105-107) p choices: liked, disliked, total 

(108-110) d choices: liked, disliked, total 

(111-113) m choices: liked, disliked, total 
26. Altitude toward God. 

Adapted from Thurstone and Chave's Scale No. 
22 (33), administered group fashion. The test 
consists of go statements pertaining to the con- 
cept of God; the patients were asked to make a 
choice of agreement or disagreement with re- 
gard to each one. Only those items on which the 
patient expressed agreement were scored, and 
these in turn were broken down as to whether 
ere statements of affirmation or of nega- 


they wi 
tion. 
(114) Number of affirmative statements agreed 
with 
(115) Number of negative statements agreed 
with 


Aversion Test. 
his is an unpublished scale of 26 items which 
was constructed by the senior author in collabora- 
tion with Dr. James Gibson, its purpose being to 
reveal attitudes towards certain asocial activities. 
Scores for each item range from o ("would 
not bother me at all") to 4 ("impossible to con- 
sider thinking or doing” the particular activity). 
Group administered. EA 

(116) Attitude toward killing someone (with- 

out danger of punishment) 
(117) Attitude toward keeping money found in 


a purse 
(118) Attitude toward staying at home for two 


months 
(119) Attitude toward incestuous thoughts 
(120) Attitude toward deviant sexuality (ped- 
erasty) 
(121) Attitude toward staying at home for one 
week 
(122) Attitude toward masturbation in daytime 
(123) Attitude toward eating cooked human 
flesh (under pressure of hunger with no 
reprisal) 
(124) Attitude toward urination on public 
street during daytime 
(125 Total aversion score (оп the 26 items) 
o8. Individual Rorschach. Examination. 
The Rorschach test was individually admini 
tered using standard directions (29). No inquiry 
was made, and relatively little encouragement 
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was given, since in'this phase of Rorschach ex- 
amination the authors were primarily concerned 
with reaction time and rejections. 

(126) Rejections, number of 

(127-136) Reaction time on each of the 10 

cards 

(127) Average reaction time, excluding rejected 

cards 
29. Multiple-Choice Rorschach. 

Given individually immediately following the 
individual Rorschach, using the same plates. 
Subjects were asked to pick, from ten choices 
for each card, the one which best described the 
plate in question. The choices for card V were 
taken from Form A of the Harrower-Erickson 
technique (15); for the other nine cards Form С 
was used. The poor anatomy responses (Fy) were 
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scored according to the Harrower-Erickson- 
Steiner manual. Those responses with move- 
ment and color determinants were scored on the 
basis of the recommendations in the manual, the 
senior authors clinical experience, and the 
majority agreement of three independent scor- 
ings made by staff clinical psychologists. 

(138) Rejections, number of 

(139) FC + CF + C/F responses, sum of 

(140) С, + Caes + Cyym responses, sum of 

(141) C responses (not including those in 140), 

number of 

(142) Poor anatomy responses (Fo), number of 

(143) H + Hd responses, sum of 

(144) Sex responses, number of 

(145) Shading responses, presence-absence 


IV. RESULTS 


It will be remembered that in the 
section on methodology, two types of 
data analysis were described by means of 
which hypotheses were derived that 
could, in turn, be subjected to statistical 
test. Four major hypotheses were so 
developed, and will be individually dis- 
cussed in the following paragraphs. 


Hyporuesis I 


The first hypothesis states that there 
is a predictable pattern of performance 
on tests related to organic factors subse- 
quent to the lobotomy operation: im- 
mediately following the surgical proce- 
dure there will be a decrease in mental 
efficiency; as recovery from the opera- 
tion takes place, test performance will 
return to the preoperative base line or 
rise slightly above it, reaching a peak at 
three months postoperation; finally 
there will be a general decline such that 
the status one year after operation will 
be little better than that prior to sur- 
gery. 

Thirty-nine relatively objective varia- 
bles believed to measure mental efficiency 
were selected by the authors and ex- 
amined as to the statistical significance 
of the net change in the lobotomized 


group. The direction of change was pre- 


dicted by the senior author in advance of 
this analysis, thereby justifying a one 
tailed test of significance. Table 2 gives 
the predicted change and the observed 
direction of change for each of the 39 
variables at the six time periods. Of the 
possible 234 changes, we note that there 
are 68 observed shifts at the .o5 level of 
significance or better, with 54 shifts in 
the expected direction (either “Н” or 
"L"), while by chance we expect a total 
of only 23.4 (at the .o5 level of signifi- 
cance) to be in the expected direction. 
The significant results obtained from 
the table as a whole (p < .o1) indicate 
that the qualitative approach used in 
setting up hypotheses has considerable 
merit. At each time period, we would 
expect by chance alone to have 3-9 
changes at the .05 level (10% of 39) iP 
either direction. Thus, our results seen 
to be significant for the pre to two weeks 
post, two weeks post to three months 
post, and the two weeks post to one yea" 
post comparisons (p < .01). There is some 
doubt as to the validity of the pre- ® 
one year postoperation comparison, since 
the probability associated with our T€ 
sults is greater than .о and less than .10 
Significant results were not obtained for 
the pre to three months post and three 


—— 
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А 
ТАВІЕ 2 A 
DIRECTION OF NET CHANGE IN VARIABLES RELATED TO Hypotuesis I: 
ORGANICITY, MENTAL EFFICIENCY 


(H indicates higher mental efficiency [decreased organicity]; L indicates lower mental efficiency 
lincreased organicity]; — indicates no change in either direction) 


Time Period 


Variable Pre- Pre- Pre- 2wk- | 2wk.- | 3 mo.- 
awk. 3 mo. 1 yr. 3 mo. r yr. 1 yr. 


H H 


Expected Change 
rganic Signs 
Word Assoc Phrases (83) 
Word Assoc Close (84) 
Word Assoc Pers Ref (87) 
D-A-M Shading (69) 
D-A-M Accuracy (65) 
B-G Heavy Lines (78) 
B-G Elaboration (75) 
B-G Retracing (76) 
Vis Memory Retracing (12) 
Vis Memory Heavy Lines (14) 
Abstraction 
ategorization (57) 
imilarities (51) 
Shipley Rights (55) 
Shipley С.О. (56) 
Object Sorting (48) 
otor 
Tweezer Dexterity (31) 
Finger Dexterity (29) 
Steadiness Test (33) 
Downey Total (3) 
| Downey T.3-T.1 (37) 
| Halstead Right Hand (38) 
\ 
| 
| 
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E 


АВЕ] 


AEA 
IISI] 


TII] 
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otor Memory 
Halstead Both Hands (40) 
Halstead Right-Left (41) 
\ Halstead Right-Both (42) 
emory 
inl Memory (то) 
ard Pairs 
Mem Par Tinned Rights (18) 
Mem Par Delay Rights (21) 
Mem Par Average Rights (24) 
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st compari- divisions of motor ability, cognitive effi- 

Months post to one year post ciency, abstraction, and memory. There 

Sons, á so significa hanges in three of 

At tl k period, operated pa- 416 res eam Я ае, the effects 

d the two-wee ре d i yen the the tests purporte o r 5 

aly show less A ki pig the sub-. of brain damage. At three months, how- 
Sts found in Table 2 u 
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ever, the situation is almost reversed. 
With the exception of memory for 
digits forward and reversed, errors on 
successive subtraction, and inability to 
inhibit motoric action (Downey), these 
patients show either a return to, or an 
increase over, the preoperative efficiency 
level. The upward trend is most evident 
in the comparisons between the two- 
week-three-month period, and the two- 
week-one-year period. The authors be- 
lieve that the exceptions to the general 
upward trend suggest the presence of 
permanent damage to the brain. At one 
year postoperation, many of the meas- 
ures are still above the preoperative base 
line, but there appears to be a trend from 
three months to one year in the direc- 
tion of decreased mental efficiency. 

It may be concluded then, in support 
of the first hypothesis, that performance 
on the following kinds of tests seems to 
be influenced by prefrontal lobotomy: 
abstraction, pursuit of goals, memory, in- 
tellectual energy, accuracy of the body 
image, attention, concentration, and 
neuromuscular coordination. It is possi- 
ble that these fluctuations reflect changes 
in the anatomical structure of the brain. 
That is, the initial decline may be asso- 
ciated with the lesion resulting from the 
surgical assault and then, as the lesion 
heals, the patient also recovers in terms 
or mental efficiency. There is evidence 
that pathological tissue changes occur 
even after the original lesion is “healed,” 
which may account for the later decline. 
If, then, the changes in psychological 
function are in fact associated with 
changes in brain structure, they should 
be reflected in those tests designed to 
measure mental efficiency, as well as 
those tests commonly assumed to indi- 
cate the presence of organicity (organi- 
cally caused malfunctioning). 


B. Hyproruesis II 


The second hypothesis is that follow- 
ing lobotomy there is an incrcase in the 
strength of ego boundaries? In order to 
test this hypothesis the senior author 
selected 18 test variables—some related 
to personality and some to mental effi- 
ciency—which are assumed to reflect de- 
gree of contact with the environment, 
and predicted the direction of change 
at the several time periods. The results 
of the statistical examination are pre- 
sented in Table 3, where the observed 
direction of change for the 18 variables 
is indicated for the six time periods. Of 
108 possible changes, there were 4! ob- 
tained at the .10 level of significance or 
better, with 94 of them in the expected 
direction. This over-all result is associ- 
ated with a probability less than .01. 
Tests of significance for individual time 
periods suggest that our distributions 
differ from chance (in the expected direc- 
tion) for all comparisons except the 
three months post to one year. Some 
tendency toward increased ego bound- 
aries at the two-week posttesting is 
noted, as indicated by a probability 
value between .10 and .20. 

That postoperative meaningful memory and 
learning ability show improvement over the prc 
test levels, as manifested in six test variables, 18 
clearly seen in Table 3. An observed shift toward 


increased accuracy also is found in the Draw- 
Man test, reaching a peak at three months post. 
The shift contrary to predicted direction in this 

“Loss of ego boundary is defined as ап ex- 
perience "in which the discrimination between 
the consciousness of seif and the consciousness 
of the object were (sic) entirely suspended, the ego 
being no longer separated from the nonego: the 
subject no longer distinct from the object the 
self and the world were fused in an inseparable 
total complex." Quoted in Psychiatric Dictionary 
(Hinsic, L. E. and Shatzky, J. New York: Oxf 
University Press, 1940, p. 189) from Storch, ^ 
The Primitive Archaic Forms in Schizophrenit 
(Tr. by Willard, С.) New York and Washing 
ton: Nervous and Mental Гїзсазе Publishing 
Company, 1924. 
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о 
ТАВІЕ 3 z 
DIRECTION or NET CHANGE IN VARIABLES RELATED TO Hypotuests II: 
INCREASED EGO BOUNDARIES 
(H indicates increased, L indicates decreased, and — indicates no change in ego boundaries) 


Time Period 


Variable Pre- Pre- Pre- 2 wk.- 2 wk.- 3 mo— 
2 wk. 3 mo. 1 yr. 3 mo. 1 yr. I yr. 

Expected Change H H H H H H 
Memory 

Digit Span Forward (3) L E 

Mem Par Immed Rights (18) H = H ae = E 

Mem Par Delay Rights (21) = ә H = at mn 
@ Mem Par Average Rights (24) — = H " ~~ Е 

ognitive (Learning) 

Digit Symbol Score (2) == H e H H = 

Halsted Right-Left «у — H H mi н · m 

Halstead Right-Both (42 = и H 

Vocabulary (17) چ‎ H H H z E 

ody Image 

D-A-M Accuracy (65) = H aa н і » 
Contact Variables H 

Rorschach Rejections (1 26) H 

Mult Choice Ror Reject (138) B H H = T = 

Mult Choice Ror C Resp (141) = aci H — = 

Mult Choice Ror Ca Resp (140) = = H = L 

Szondi p+ (тоз) a H H — == L 

Szondi p— (тоё) H H H H H EE 

Word Assoc Pers Ref (87) P = H a — = 

Dynamometer Level of Asp (30) H = ой н — Ti 

Tweezer ехе Lev of Asp (32) E" 9 7 4 1 
Changes in Expected Direction Ё 1 о о о 5 


Changes in Opposite Direction 


Variable at the three-month-one-year period will 
be dealt with later. The changes noted in digit 
Span forward, also opposite to the expected es 
lion, may not be inconsistent with the hypot hess. 
That is, it is possible that a perseverative factor, 
à concomitant of weakened cgo boundaries, e 
Operative at the presurgical level. The Eines 
Score postoperation may reflect a diminution o! 
the perseverative tendency which (f it is, з 
Suggested, negatively correlated with the mo h 
of ego boundaries) may be associated with ын 
ability to differentiate between self and ione) Я 
Оһзегуса changes also compare quite favoral у 
With predicted shifts in the contact variables 
listed in the table. On the Rorschach, there is 
а tendency to reject fewer сагаў, 10 give ne 
human content, and to offer fewer crude со o 
responses. Interpretively these changes w 
indicate that the patient has more energy С 
invest in environmental objects, is better able A 
identify with human figures in the environment, 
1S less controlled by impulsive emotional as d 
апа displays a somewhat greater inclination to 
Sive commonly acceptable percepts. The inci- 
dence of personal references on the Word Кш 
“ation Test, responses indicative of autistic thin! я 
ng, decreases, The scores of two Szondi signs 
P+ and p— shift according to expectancy, whicl 


would seem to indicate an increased orientation 
toward the environment or a willingness to make 
contact with the outside world, with less with- 
drawal and projection. АП of the results discussed 
in this paragraph may be considered as signs of 
increased environmental contact. 

A tendency toward a higher vocabulary score 
suggests increased functional intelligence, and 
there is also a tendency to set higher goals in the 
tests of level of aspiration (dynamometer, finger 
dexterity). Related to these variables is the 
willingness of the patient to expend mental 
energy on simple tests. This was manifested by 
an increased number of attempted solutions on 
the series-completion test in the two-week- 
three-month period. (Series completion is not 
included in Table 3 because it was not onc of 
the tests on which changes were predicted to 
occur) However, on a corresponding measure 
for the Shipley-Hartford, where а similar but 
nore difficult task is involved, the patients ap- 
pear to be less willing to expend this mental 
energy. That is, in the two-week-three-month 
period, there is a decrease in attempts on the 
Shipley-Hartford at the .o1 level. 


The authors believe that the fore- 


going results tend to confirm the hy- 
o 
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pothesis that "ego boundaries are 
strengthened following prefrontal lobot- 
omy. It will be noted in Table 3, how- 
ever, that the observed shifts at the 
three-month-one-year period tend to be 
contrary to the predicted direction. 
While these results do not controvert the 
hypothesis they do necessitate modifica- 
tion. It appears that the strengthening 
of ego boundaries after operation is not 
a progressive process culminating in a 
final state of sustained improvement; 
rather, the improvement reaches a peak 
"and then а trend toward decline, similar 
to that noted in the discussion of the 
first hypothesis, sets in. 

The functional similarity between 
variables measuring organically deter- 
mined malfunction and the variables 
measuring ego functions makes it difh- 
cult, in a clinical analysis, to separate 
them. Thus, we predicted more efficiency 
at the three months posttesting in certain 
tests related to the first hypothesis, but 
were unable to support this hypothesis. 
However, we do note that on tests of ego 
functioning related to the second hy- 
pothesis, improvement does take place. 
On the other hand, the predicted 
strengthening of ego boundaries does not 
hold up in the period from three months 
to one year postoperation, perhaps be- 
cause of decreased performance on vari- 
ables related to the organic hypothesis. 
While the individual clinician may be 
able to predict over-all efficiency at 
various time limits, statistical analysis 
appears to be a better way to identify the 
mechanisms which seem to be responsi- 
ble for the gross fluctuations. 

In order to explain dynamically the 
alteration in ego structure, it is the 
opinion of the authors that lobotomy 
represents an attack upon the body 
image or schema, or ego, which at first 
seems to accentuate the schizophrenic 
regressive process. In the course of this 
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regression, a  hypercathexis of ego 
boundaries occurs—a defensive constric 
tion of the self—that serves to make 
sharper distinction between that which is 
ego and that which is nonego. This 
opinion is consistent with the thinking 
of Frank (8) and Reitman (28). 


C. Hvrornzsis ПІ 


The third hypothesis to be examined 
is that lobotomy results in an increased 
sexual awareness and an increased differ- 
entiation, in the patient's mind, between 
masculinity and feminity. To test this 
hypothesis the senior author selected and 
predicted the direction of change in eight 
variables which, from his experience and 
from clinical opinion appearing in the 
literature, would seem to be related to 
awareness of sexuality. The results of the 
statistical analysis are found in Table 4, 
where the observed direction of shift in 
the eight selected variables is indicated 
for the six time periods. Of the 48 poss! 
ble shifts, we observe 18 at the .10 level 
or better, with 16 in the expected direc 
tion. This over-all result is presumed 
to be significant at the .o1 level. How- 
ever, since only the pre to two-week and 
the pre to one-year results are significant 
by themselves (with a probability less 
than ло) the support for the hypothesis 
can be considered to be only tentative- 

In support of the hypothesis the results 
show decreased sexual confusion on the 
Draw-A-Men test, less difficulty with 
angles on the Bender, and a decreased 
reaction time to -Rorschach card VI. 
There is an increase in the size of the 
breast on the female figure and an in 
proved conception of the body imag? 
(more accurate drawing of the man). 
Greater concern over sexuality 28 
demonstrated in increased aversion t9 
ward masturbation, and there is а te“ 
ency toward a higher incidence of sex 
responses on the multiple-choice Ror 
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TABLE 4 é 


Direction or N 


ET CHANGE IN VARIABLES RELATED TO Hyporuesis III: 
SEXUAL AWARENESS AND DIFFERENTIATION 


(H indicates more, L indicates less, — indicates no change in sexual awareness) 


Time Period 
Variable Pre- Pre- Pre- 2wk- | 2wk- | 3 mo-- 

. 2 wk. 3 mo. 1 yr. 3 mo. гуг. 1 уг. 
Expected Change H H H H H ч 
Aversion to Masturbation (122) H n 
B-G Angle Difficulty (77) H — H — — H 
D-A-M Sexual Confusion (66) = H H = ¥ ae 
D-A-M Accuracy (65) = H ze H F- 
D-A-M Nose Size (64) H ET 
D-A-W Breast Size Shift (61b) H x H H g EX 
Rorschach T/rR, Card VI (132) eS = H ws н Ц 
Mult Choice Ror, Sex Resp (144) E ©. 
Changes in Expected Direction 4 2 4 2 2 A 
Changes in Opposite Direction o 3 з Si 2 


schach. The size of the nose, а phallic 
symbol, on the drawn male figure shows 
a tendency to increase. 

By way of dynamic explanation of 
these results, it appears that prior to the 
operation the schizophrenic has regressed 
to a state of undifferentiated. sexuality. 
The lobotomy apparently activates a 
reintegrative process whereby the patient 
progresses from the undifferentiated state 
to a level where there is some awareness 
and concern over sexual matters, par 
ticularly as regards the role which the 
patient assumes. It may be that the 
lobotomy reactivates conflicts related to 
castration anxiety and biological sur- 
vival, affording the opportunity for a 
more realistic, less schizophrenic solu- 
tion to those problems which contributed 
to the original development of the dis- 
€ase process. Kempf (19) has pointed out 
the importance of these issues for re- 
covery in schizophrenia. 


D. Hypotuesis IV 


The last of the four major hypotheses 


holds that there is an increase In the 
Tate of action or behavior, or à diminu- 
following 


tion of inhibitory factors, ) 
lobotomy. This was readily apparent ™ 


the patients’ general postoperative test 
behavior. They were hasty and impul- 
sive, disliked being blindfolded, and 
reacted negatively toward electrical con- 
tacts and repetitive, monotonous tasks. 

Fourteen variables were selected by the 
senior author to test this hypothesis, and 
the direction of change was predicted. 
These variables, it was reasoned, were 
those which would best reflect alterations 
in the speed of action, (Rorschach cards 
I and II were not used as variables in 
this study because of the change in test 
conditions required by this technique. 
Subjects were called out individually 
from the group tests to be examined by 
a different examiner in a different room. 
Many subjects appeared to have difficulty 
with the first two Rorschach cards while 
making adjustment to the new situation. 
Cards III through X inclusive did not 
show this difficulty and are therefore in- 
cluded as variables for this hypothesis.) 
The results of the statistical analysis are 
found in Table 5. Of the 84 possible 
changes, 37 are observed at the .10 level 
or better, with go in the expected direc- 
tion. This over-all result is presumed to 
be significant at the .o5 level. The indi- 
vidual time periods are significant with 
the exception of the pre to two-week and 
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" TABLE s 


DIRECTION or NET CHANGE IN VARIABLES RELATED TO Hyporuesis IV: 
INCREASED RATE OF ACTION 


(H indicates increased, L indicates decreased, — indicates no change in rate of action) 
Time Period 
Variable Pre- Pre- Pre- 2 wk.- 2 wk.- 3 mo.— 
2 wk. 3 mo. т уг. 3 mo. t yr. I уг. 

Expected Change H H H H H H 
Motor 

Downey Time for USA (35) — H 

Downey Total Time (36) H H == L T. L 

Finger Dexterity (29) — H H H H = 
Cognitive 

Serial Seven Time (6) H H H H H H 

Word Assoc Time (88) L — — H H = 

Digit Symbol Score (2) — H — H H = 
Reaction Time, Rorschach 

Card III (129) H — H — H = 

Card IV (130) H H — — L == 

Card V (131) H H 

Card VI (132) = — H — — H 

Card VII (133) — T. = za = — 

Card УШ (134) — — — н چت‎ -— 

Card IX (135) L = = — H — 

Card X (136) — — — — H d 
Changes in Expected Direction 5 6 4 5 7 3 
Changes in Opposite Direction 2 I ә 2 2 1 


the three-month to one-year post com- 
parisons. 

Supportive evidence for this hypothe- 
sis is found in the decreased reaction 
times for several of the Rorschach cards, 
in the consistent speeding up of the 
time for serial sevens, in the reduction of 
time scores for the Word Association 
Test, and in the increased score on digit 
symbol (which is in part a function of 
speed). Also, there is increased speed in 
finger and tweezer dexterity; the time is 
faster for the Downey speed task; the 
change in the inhibition score on the 
Downey indicates freer action. Although 
the inhibition score on the Downey tends 
to increase following the two weeks post- 
testing, the one year post level is still 
lower than the pre score. Perhaps related 
to the lack of motor inhibition is the 
expansiveness shown on the Draw-A- 
Man, where there is a steady increase in 
the size of the drawing. These results are 


" * : 1 
consistent with the theories of Cobb anc 
the work of Robinson as presented by 
Freeman and Watts (9). 


While the primary concern thus far has nem 
motor speed and inhibition, there is some үр ет 
to believe that there may be a corresponding 
lack of inhibition in the moral-social field. SUP 
port for this notion is found in the Aversion" 
Test, where lobotomized patients indicate pi 
aversive attitudes towards certain asocial ss 
tivities such as theft, eating cooked um 
flesh, murder, masturbation, and deviant en 
behavior. Only with respect to masturbation. y 
there an exception to this trend, towards et 
there is more aversive feeling from the T er. 
operative peziod to the period two wecks Ja 


There is evidence to suggest that, 
while the rate of action has been som 
what altered by lobotomy, the раби? 
basic personality is not radically 
changed, It was noted, for example, д 
although the Rorschach reaction pet 
were reduced, the rank order for the - 
action times to the individual cards “ab 
mained the same. It may be, then. йн 
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what lobotomy does is to permit freer 
action of the pathological preloboto- 
mized personality core rather than effect 
any essential change of structure. 

The authors observed, in a gross clini- 
cal Way, that the patients after lobotomy 
apparently were not concerned with real- 
istic plans for the future. Dr. James C. 
Fox, Jr, consultant in neurology and 
Psychiatry at the Northampton VA Hos- 
pital, noting that the authors had not 
included in their battery a test which 
Would reveal attitudes toward the future, 
Suggested the Robinson-Freeman ques- 
tionnaire (9). It was determined in a 
subsequent study which employed this 
technique that lobotomized patients do 
in fact manifest significantly less con- 
cern with the future than do control 
patients who are tested at the same time 
interval. 


о 
E. RESIDUAL VARIABLES 

The reader will recall that 145 varia- 
bles are listed in the section on test 
materials (III, C, above). We have dis- 
cussed so far the changes observed in 73 
variables. Twenty-two additional varia- 
bles, also showing significant changes, all 
pertain to the Szondi technique and will 
not be discussed here. Five more are 
functions of variables already discussed, 
e.g., average reaction time in Rorschach,” 
difference between immediate and delay ^ 
memory, etc. The remaining 45 variables 
were used in setting up hypotheses either 
in the longitudinal analysis or the intra- 
individual analysis, and were not sub- 
jected to statistical test. The reader 
should not infer, however, that no other 
variables were used in the first two 
phases of the analysis, for this was not the 


case. 


V. DISCUSSION 


It will be recalled that the authors 
cited, at the beginning of this paper, 
three major criticisms of the literature in 
the area of psychosurgery. Let us reiterate 
these criticisms and consider them in the 
light of the results of the present exper 
Ment. First, the disagreement between 
experimenters as to the nature of the 
Changes in psychological tests following 
lobotomy seems to be, in part at least, a 
function of the length of interval be- 
tween testings. As we have seen from the 
Support of our first hypothesis, test scores 
change from one postoperative period w 
another, Thus experimenters who e 
amine patients six months after opera 
tion may be expected to obtain different 
Tesults from those of investigators who 
Use the same tests at three months or one 
Year postoperation. A second factor pe 
tributing to conflicting results 1$ se 
Matter of control patients. We foune 
that our control patients varied con- 


siderably, from one testing to another and 
these changes had to be taken into ac- 
count in evaluating the changes in 
lobotomized patients. Studies which fail 
to consider the variability found in non- 
lobotomized psychotic patients will often 
arrive at erroneous conclusions as to the 
effect of prefrontal lobotomy. 

A second major criticism raised in the 
literature is that important psychological 
variables have been neglected. The wide 
variety of tests used in this study and 
the many significant test changes ob- 
served would indicate that there are 
available in the psychologist's armamen- 
tarium many techniques for examining 
the effect of lobotomy. However, the 
present study unfortunately lacked meas- 
ures of social dynamics. The work of 
Greenblatt and his associates (18) on 
sociometric constellations may offer a 
methodology for the study of such fac- 


tors. 
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The third major criticism, dealing with 
the lack of congruence between clinical 
observations and test data, is only par- 
tially answered by the comprehensive test 
battery used in the present study. Al- 
though we tested a variety of functions, 
we were concerned primarily with the 
cognitive sphere, examining such attri- 
butes as attention, concentration, mem- 
ory, etc. We also attempted to investigate, 
however, certain personality alterations 
of the type which have been noted 
clinically, such as apathy, inertia, de- 
creased level of effort, lack of concern 
about the future, etc. We found support 
for three kinds of test changes which 
were’ related to the issues of clinical 
evaluation: (a) patients tend to react 
faster, (b) patients show some increased 
concern over sexual issues, and (c) there 
is an increase in social contact. Unfor- 
tunately, we are unable to determine at 
this point the ethical significance of these 
changes, although on some of our tests, 
such as the Aversion Scale, we noted in- 
creased acceptance of antisocial atti- 
tudes. 

Furthermore, we are almost com- 
pletely unable to measure such things 
as—to mention only two—anxiety and 
creativity. Both of these are all-inclusive, 
elusive terms whose meaning is not at all 
clear to psychologists or psychiatrists. We 
can measure related atomistic variables 
such as foresight, planning, tension, 
changes in PGR, etc., but we cannot 
capture the essence of the gestalten. Clin- 
ical inferences which are made concern- 
ing the presence of anxiety, for example, 
are usually made on the basis of case 
studies, whereas a particular test re- 
sponse connotes anxiety only when it is 
found in a particular matrix. For this 
reason, a considerable amount of infer- 
ential thinking is done, and one can 
never be quite certain of the reliability 
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and validity of one’s conclusions. An in- 
terview technique of some type might be 
used to study this important area. 

Last, we would like to consider a limi- 
tation of the experimental method used 
in this study. This limitation is a func 
tion of the relative homogeneity and 
heterogeneity of the subjects. For certain 
variables (those more closely related to 
biological factors) our group is suffi- 
ciently homogeneous, but for other vari- 
ables (those more psychosocial in nature) 
our groups are probably too heterogene- 
ous. The changes found in this experi- 
ment that have been discussed above 
were changes in groups. It should not be 
forgotten that, in so far as personality 
status is concerned, there is relatively 
little consistency from one patient tO 
another. It appears that the preoperative 
personalities of the schizophrenics аге 
so highly individualized that they have 
their own peculiar mode of reaction tO 


' the operation per se. Moreover, our pres 


ent qualitative methods do not appear 
able to assess the direction or severity of 
the regression so that we might under- 
stand the specific determining role of 
the operation. 

There is still another factor which has 
been neglected in explaining what hap- 
pens following lobotomy. This is the 
matter of the interaction between the 
personality and its social environment 
We have seen that the lobotomy oper? 
tion is accompanied by considerable, 
though temporary, organic change 
These produce alterations in the way 17 
which the patient handles his enviro” 
ment. The reaction of other individuals 
in the environment will, in turn, alter 
the patient's self-concept and goals, а 
so will result in a new personality СОЛ” 
figuration which will then produce 8 
different modes of behavior. Althou8? 
these new modes of reaction result ЇТО”! 
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a surgical assault upon the organism, 
they are more directly a function of the 
reciprocal impact of personality and en- 
vironment. That is, the operation sets 
off a chain reaction in which the trau- 
matic event, the operation, plays a com- 
paratively minor role. Although we have 
not grappled comprehensively with this 
issue, our results do suggest that the 
interaction between the environment 
and the behavior of the lobotomized pa- 
tient can explain a good deal of the 
ultimate behavior of ‘the patient. Thus, 
the changes which we see at one year 
Postoperation are not so much the results 
of neurological degeneration as they are 
the attempts of a more uninhibited per- 


2 
sonality at three montiis postlobotomy 
to make new adjustments to his environ- 

ment. At one year, then, we are faced 

with secondary personality characteristics 

which are “reaction formations” to the 

debilitation of the two-week interval and 

the lack of inhibition, the extraversion, 

and the expansiveness of the three-month 

period. Only a study of changes at in- 

tervals beyond one year will give us any 

information about the permanency of^ 
the changes noted thus far. Prediction on 

the basis of our present information is 

almost impossible because of the indi- 

vidual modes of reaction and the influ- 

ence of the social forces which act upon 

each patient differently. 


VI. SUMMARY AND CONCLUSIONS 


An experiment was performed to 
Study the effects of prefrontal lobotomy 
on white, male schizophrenic patients. 
‘Twenty-two patients, the experimental 
group, underwent a standard open 
Lyerle-Poppen prefrontal lobotomy. ПР 
control group of 22 patients was fair у 
Well equated for age, education, length 
9f hospitalization, diagnosis, cooperative 
level, and certain behavioral characteris- 
tics, All 44 patients had been approved 
for lobotomy by a board of psychiatrists 
following an unsuccessful course of elec- 
troconvulsive shock treatment, and were 
Teceiving the same types of adjunct 
therapy, 

‚ All experimental subjects received an 
intensive battery of psychological tests 
*fore operation, and also two weeks, 
three months, and one year following 
Operation, Control patients were tested 
ae comparable intervals. The battery 
COnsisted of зо major tests from which 
145 variables were derived. Owing to 
ack of cooperation or unavailability of 
чы Subjects, not all patients received all 


tests or could be scored for all variables 
on each occasion. 

There was a threefold analysis of data 
which allowed for successive verification 
of hypotheses by independent judges us- 
ing different samples of the total popula- 
tion. In the first phase of the analysis, 
the senior author derived certain tenta- 
tive conclusions as to the nature of the 
changes which occur in the reorganiza- 
tion of personality following lobotomy. 
His conclusions were based on an inten- 
sive integrated analysis of all available 
psychiatric and psychological data for a 
small sample of the lobotomized group. 
A less exhaustive analysis was made for 
the remainder of the lobotomized group. 

Concurrently, independent judges car- 
ried on longitudinal analyses of major 
tests, utilizing the data from all experi- 
mental and control patients who were 
tested at least once, Here certain impres- 
sions were gathered concerning change 
or lack of change in variables reflecting 
adjustment in such areas as motor, social, 
etc. Those impressions which were’ in 
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accord with tne tentative conclusions 
derived from the intra-individual analy- 
sis were retained as working hypotheses. 
Four hypotheses were thus evolved. On 
the basis of these hypotheses, the senior 
author made predictions as to the nature 
of change in each of 73 variables. These 
predictions were then subjected to sta- 
tistical test. Twenty-two variables per- 
taining to changes in the Szondi ‘Test 
-were not discussed in this paper. The 


remaining 50 variables include five 
which are linear functions of other 


measures and 45 which were used in 
setting up hypotheses and were not statis- 
tically tested. 

The final stage of the threefold 
method of successive verification in- 
volved finding the statistical significance 
of the net change in the experimental 
group from one administration of tests 
to a later administration. The standard 
error of the difference between the ex- 
perimental-group change and the control- 
group change was calculated. Changes 
in dichotomized data were evaluated by 
a formula measuring the statistical sig- 
nificance of the net change in propor- 
tions. Here again the standard error of 
the difference is based upon pre and 
post scores of both populations. The data 
used in this phase of the analysis were 
those obtained from patients who were 
tested on at least two occasions. 

The conclusions reported in this paper 
are the end product of the threefold 
process—i.e., the results of statistical tests 
of the four hypotheses which had been 
evolved from the extensive case analyses 
and from the longitudinal analyses of 
test performance. 

1. There is a predictable pattern of 
test performance following lobotomy. 
Performance on tests measuring mental 
efficiency and organicity (malfunction 
due to organic factors) drops sharply 
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during the two-week postoperative pe- 
riod. As recovery from the operation 
takes place, test performance returns to 
the preoperative base line ог rises 
slightly above it, reaching a peak, in our 
study, at three. months postoperation- 
There then appears to be a trend toward 
decline, such that the performance 1n 
some tests at one year postopcration falls 
below the base line, although several 
tests remain above. It is believed that the 
tests which drop following the three- 
month peak reflect permanent organic 
deficit. 

з. There is an increase in ego bound- 
aries (ability to differentiate between self 
and non-self) following operation, as 
shown by better performance in tests re- 
flecting degree of contact with the en- 
vironment. There is a tendency toward 
increased contact immediately after lo- 
botomy which continues throughout the 
three-month postoperative period. The 
results at one year postoperation are 
somewhat less clear-cut, but there ap* 
pears to be a decline in test performance 
at this time. 

3. There is an increased rate of action 
(with no increase in accuracy) postopera 
tion such that lobotomized patients are 
able to accomplish more in a given 
length of time. This increased motor!c 
speed begins shortly after operation, 
reaches a peak at three months post 
operation, and then tends to decline- 
Analysis cf projective tests suggests that 
there is no essential reorganization © 
the basic personality, although lobot0- 
mized patients are more impulsive, less 
concerned with the future, and les 
averse toward asocial thought and D€ 
havior. 

4. There is increased awareness of sex 
uality following lobotomy, which seems 
to be maintained for "at least three 
months As in the conclusions reporte 
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above, the course following three months 
is somewhat uncertain. Dynamically, this 
finding seems related to anxiety over 
issues of castration and biological sur- 
vival. 

The authors recognize certain weak- 
nesses in this study, such as the lack of 
measures of social dynamics, the inability 
of our test battery to determine the 
ethical significance of changes following 
lobotomy, and the failure to measure 
global variables such as anxiety or cre- 
ativity. A further limitation is found in 
the experimental method in that indi- 
vidual reactions to the lobotomy, stem- 
ming from the highly individualized pre- 
lobotomy personality of each patient, are 
not fully considered. To some extent, 


" 
however, the clinical ànalysis of each 


patient (which formed the first part of 
the threefold analysis) does take indi- 
vidual reactions into account, Related to 
this is the matter of interaction between 
the personality after lobotomy and the 
environment; it appears that changes at 
any one period may be partly determined 
by reactions of persons in the environ- 
ment to behavior of the individual. A 
projected study of changes beyond one: 
year will throw light on this matter and 
will also give information as to the per- 
manency of the reported changes. This 
study—as well as validation, in an inde- 
pendent group, of our present findings— 
is now in progress. 


APPENDIX A 


The following report, excerpted from a forth- 
coming article (abstracted in [31]), illustrates 
the qualitative analysis of a single case using 
data from psychological tests, psychiatric ob- 
servations, and case history material. 

The patient is a 35-year-old, single male wi 
completed three years of high school. He became 
mentally ill after three months of army service, 
complaining of depression, suicidal preoccupa- 
tion, insecurity, and strange feelings; and was 
hospitalized with a diagnosis of schizophrenia. 
Later he alternated between periods of hyper- 
activity and apathetic inaction, developed de- 
lusions of syphilitic infection, and felt that his 
pelvis was tipped. It was also determined that he 

ad been disturbed about masturbatory prac- 
tices since age six, and was quite concerned over 
the suicide “of an 11-year-old brother. At this 
hospital, he was unsuccessfully treated with in- 
Sulin subshock and electroconvulsive therapy, and 
Was lobotomized in December 1048. . 
. His gencral test behavior at the four UM 
Intervals approximated that ofa normal indivi¢ д 
Чаї, Не was cooperative, alert, attentive, anc 
€xpended a considerable amount of effort on 
the tests, 

Let us now consider the patients c 5 
the male human figure. Comparing the drawings 

elore lobotomy and two weeks after, we note 
that on the post drawing, the hair has been 
Shaved off, there is a large concavity at the ap- 
Proximate site of the operation, and that the 
Hose has been elongated. Assuming that the ob- 
Served changes are attributable to the interven- 


ho 


1rawings of 


ing lobotomy, it may be posited that they ex- 
press the patient's conscious or unconscious 
response to the biological assault in terms of 
his body image. That is, the reflection of actual 
body changes in the drawings—the absence of 
hair and the alteration of skull contour—would 
seem to substantiate the notion that the drawn 
figure is a projected conception of the self. If 
we assume that the nose is a phallic symbol, then 
the postoperative lengthening of the nose would 
indicate that lobotomy occasions personality 
changes related to psychosexual status. It is in- 
teresting to compare his drawings with a re- 
sponse to card IV of the Rorschach. To the same 
area where he had reported "a cow's head" prior 
to lobotomy, hc responded postoperation, “Old 
man, big nose, eyes are tight, just about ready 
to get out of a deep sleep.” This would seem to 
lend support to the hypothesis that responses to 
projective techniques are at least in part de- 
termined by the self-concept. 

An analysis of the patient's responses to the 
Tendler Emotional Inquiry affords us another 
insight into the effect of lobotomy upon the per- 
sonality. Before operation the patient char- 
acteristically expresed, in his completion of 
sentences, undifferentiated feelings and attitudes 
ofa primitive, regressed nature. After operation 
his responses were better structured, less am- 
biguous, and more pertinent to the stimulus de- 
mand of the sentence fragments. His ego had 
seemed to become less amorphous; there was 


greater еро control with reduction of chaotic 
= 8 mein 
primitive thinking. 
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It will be interesting to dwell for a moment 
on the response of the patient to one particular 
item in the Aversion Scale. The item in question 
is: "Somebody in your immediate family (sister, 
brother, father, mother) asks you to have sex 
relations with them, you oblige.” When ques- 
tioned before operation about his attitude, he 
responded in such a way as to indicate that he 
would be only slightly concerned over incest. At 
the two weeks posttesting, however, he expressed 
distaste for this idea by marking the score at 
the extreme adverse end of the scale with many 
heavy rounded strokes. The motoric elaboration 
„alerted the author to the possibility that incest 
fantasy or an incestual act might be playing an 
important role in this case. To this end a care- 
ful check of the psychiatric record, especially 
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amytal interviews and electroconvulsive therapy 
postcoma verbalizations, was made, revealing the 
following information. At the age of six, the 
patient had had TB and was confined to bed. 
He said that all he could think of at that time 
was sex, and that, longing for it опе day and 
telling his mother about it, he asked her to lic 
down upon the bed naked. She complied with 
his wish, he went on, and then he had had 
sexual relations with her. The fact that this 
peculiar response occurred only at the two-week 
testing suggests that the immediate effect of 
lobotomy is to lower the threshold for the ex- 
pression of repressed material. It would appear, 
too, that biological assault increases the sensitiv- 
ity of the organism to events in the present which 
are related to previous emotional trauma. 


APPENDIX B 


The following example of the type of informa- 
tion gathered in the longitudinal analysis of 
test performance is summarized from the report 
submitted by Alfred Goldman, intern clinical 
psychologist. Similar analyses were made for 
each of the 29 major tests in the battery. 


ANALYSIS ОЕ INDIVIDUAL RORSCHACIIS 
Limitations 
The following factors limit the validity and 


number of inferences which may be made from 
the data. 


A. The sequence or training effect: 

Since the same technique was used repeatedly, 
the effect of the prior administrations upon sub- 
sequent test results must be considered. There 
is evidence that the memory effect was rather 
substantial (e.g., giving a response to card IV 
that had previously been given to card Ш in a 
prior administration). Aspects of test perform- 
ance which are particularly sensitive to this 
effect are: 

1. Reaction time, which may be reduced be- 
cause of increased familiarity. 

2. Content, which may be affected by the 
memory of previous responses. 

B. The effect of different examiners: 

1. It is recognized that a Rorschach protocol 
is affected to some degree by the personality of 
the examiner. 

2. Several divergent methods of administra- 
tion, inquiry, and scoring were utilized by the 
different examiners at the various time periods. 
This could have been controlled only by using 
the same examiner at all times. 


Variables Considered and Tentative Conclusions 


A. Contact, as reflected in various aspects of test 
performance mentioned below: 


1. Although markedly increased P (ability to 
accept апа express conventional modes © 
thought) is found in only two records, there 15 
some slight over-all tendency to offer more cone 
ventional concepts. The mode of expression 15 
also somewhat more conventional. 

2. Style of verbalization indicates, in about 
до per cent of the records, a more tentative at- 
titude toward percepts (reflected in the use О 
"might be a bat, could be a dog," etc., as com- 
pared with “is a bat, is a dog," etc.). 

3. Stylistic factors as well as other types of 
evidence suggest that some patients drop a сег 
tain quasi-omniscient quality from their verbali- 
zation. 

4. Form accuracy (F4-) is increased in 15 Ре 
cent of the control group, with another 10 (0 15 
per cent tending in that direction. No such 
change is observed in the experimental group: 

5. Only two cases show clear evidence of in- 
creased organizing ability (Z). 

6. Sensitivity to subtler nuances in the environ” 
ment (Fc) presents a divergent picture. Statistica 
treatment might indicate a bimodal distribution: 

7. Although бо per cent of the control cases 
indicate some increase in differentiation and/or 
elaboration cf concepts (i.c., "animal" to “дов, 
“man” to “mar. bending down with black suit 
on”), none of the experimental cases show this: 


B. Expression of impulse: 
There seems to be more facile expression of 
impulse as manifested by: in 
1. A slight although inconsistent decreas? H 
reaction time. 
2. Increased animal movement responses (ЕМ). 
3. Increased control over diffuse emotionality 
in some records (decrease in CF relative t0 ^^. 
Other factors require consideration since they , 
appear to contraindicate the above findings 


„1+ In 25 рег cent of the cases there is con- 
5 stent increase of CF, C,, and C, responses. This 
raises the question whether the increased control 
of emotionality is control per se, or whether the 
patients are merely less stimulated by color. 

2. One of the most consistent findings was a 
decrease of morbid interest in sexuality (homo- 
ог hetero-). This raises the question whether 
there is modification of impulse expression, or 
whether there is change in the nature of the 
impulse expression, or whether there is change 
in the nature of the impulse. There is, however, 
greater sex content at two weeks postlobotomy, 
Which generally drops out by one ycar post- 
operation. 

3. In three of the "improved patients" an in- 
teresting factor is observed: the emergence of an 
emotional superficiality that was not present be- 
fore lobotomy—for example, increased F/C and 
C/F responses, increased Map and Medical Book 
content, etc. This suggests a new type of reor- 
ganization, a more successful facade. 


С. Anxiety: 
1. From a summary analysis of the individual 
ients are less 


Rorschachs it appears that some pati 
threatened by the environment. 

2. An apparent decrease in anxiety is a con- 
comitant of this. This is the most salient change 
in the experimental records. 


| D. Organic signs: 

1. In some patients, there 
awareness of assault, as reflected in increa: 
tention to or anxiety about the head. 


2. Increased concreteness. 
\ 3. Increased perseveration. Here, as in Fe, there 


\ is something of a bimodal distribution. 


appears to be some 
sed at- 


E. Flatness: 

d "This factor, in addition to the 
is one of the most consistent ones found. In all 
9] patients in which the affective quality of the 
Protocols change, the direction is towards flatten- 


anxiety factor, 


s 
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1, One year postoperative protocols seem to 
be less imaginative and creative than the pre- 
operation records. 

2. There is less overt expression of aggression. 

3. One year post protocols closely approximate 
those of the “burned out" praecox, while many 
of the pre records resemble protocols of excited 
schizophrenics. 


Е. Social Maturity: 


There is some slight indication that the level 
of social maturity is somewhat higher, as mani- 
fested by an increase in constructive concepts. 
For example, instead of “men fighting, pulling” 
we find “men lifting, washing together,” etc. 


Conclusion; The Importance of the Unique 


Personality 

It is assumed that the operation has psycho- 
logical meaning in terms of physical assault. Just 
what this assault will mean, i.e, how it will be 
interpreted by the patient, is a function of the 
unique personality structure. Any statistical or 
pseudomathematical evaluation of Rorschach 
protocols may tend to mask changes associated 
with the physical assault, since it appears that 
the operation affects patients in different ways. 
No significant interpatient consistency was found 
which could be attributed to the operation. 

Analysis of the data suggests that reactions to 
lobotomy are highly individualized and depend- 
ent largely upon the premorbid personality struc- 
ture and the particular symptomatology. Thus, 
ent changed in the direction of greater 
ation to his potential, while another, 
milar premorbid personality, lost most 
ntial that had been present, though 
unrealized, in the preoperative protocol. It is 
felt that an analysis of individual records from 
the point of view of the meaning of the physical 
assault might prove useful in understanding the 
way in which this experience is integrated dur- , 
rganization of personality following 


one pati 
approxim, 
with a sir 
of the pote 


ing. Associated with this are the following three ing the тео: 
Observations: lobotomy. у 
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Some Physiological Concomitants of Mental Work* 


Edward W. Geldreich 


San Diego State College 


1. ORIENTATION 


Др. PURPOSE of the present investiga- 
tion is to study certain physiological 
responses in the light of three problems. 
(a) Do some physiological responses 
change significantly under conditions of 
light homogeneous mental work? And, 
if so, what is the nature of the changes? 
(0) Do the changes in some physiological 
responses show any degree of concomi- 
tance with the decrement in mental work 
Production? (с) Are there any patterns 
of internal physiological responses re- 
lated to mental work products, e.g. the 
mental work block? 

In the statement of these problems 
Certain terms must be defined. Physio- 
logical responses include those recorda- 

le visceral and peripheral responses of 
Tespiration, heart beat rate, blood pres- 

* Based on a dissertation submitted in partial 
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sure, level of skin conductance, and 
momentary changes in such conductance 
(GSR). Work involving successive dis- 
crimination of randomly and serially 
presented colors is regarded as light and 
homogeneous, because five color-naming 
(manual) responses меге repeatedly 
called into play by only five different 
colors. The work of the task is called 
light to distinguish it from intense 
mental work, such as the mental multi- 
plication of four-digit numbers by four- 
digit numbers. 

Implied in the concept of mental work 
in this study is the understanding that 
mental work is the result of the activity 
of the total organism and not the mere 
"emission" of a few grams of brain cells, 
that energy is transformed and expended, 
and that changes in energy distribution 
occur within the "mental organ system" 
which alter the accomplishments of the 
individual. The results of this study 
support this understanding. It is foreign 
to good reasoning to assume that mental 
activity is produced without the use of 
energy. 

Many of the errors of early studies of the rela- 
tionship between mental activity and various 
physiological responses and energy measurements 
have been due to improper definition of the 
mental activity, faulty control, failure to recog- 
nize the relevance of momentary conditions of 
excitation, and incorrect presuppositions. The re- 
sults of studies of total metabolic change during 


mental work are equivocal, Benedict and Bene- 
dict (2) obtained a 4 per cent increase in the use 
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of O, during difficult mental multiplication. The 
increase was said to be due to the concomitant 
increase in circulatory and respiratory activity. 
This study is perhaps the most complete and 
precise of the many studies, yet it is not uncquiv- 
ocal in its findings and interpretation. 

Implied in the conclusions of Benedict and 
Benedict and many of the prcvious investigators 
is the point of view of the purest of central the- 
orists—namely, that from any recordable amount 
of total energy expended by a mentally active 
organism, one must subtract the energy due to 
any concomitant physiological process function- 
ing in excess of the basal function. The fu- 
tility of this point of view and methodology 
will be discussed later. à 

Permitting easier interpretation as a result 
of improved methods and analysis are the studies 
of Rounds, Schubert, and Poffenberger (25), Frec- 
man and Giffin (17), and Darrow and Freeman 
(12), which certainly indicate the necd for addi- 
tional oxygen during mental activity. However, 
the work of Darrow and Freeman, and Freeman 
and Giffin clearly indicate the inadequacy of the 
total metabolic technique for the measurement 
of energy regimentation and transformation dur- 
ing mental activity or work. Freeman and Dar- 
row (16) point out that metabolic activity in dif- 
ferent parts of the body varies from time to time 
in the same individual under the same and vary- 
ing conditions. An increase in activity in one 
organ system may be counteracted by a decrease 
in another organ and thus show a zero change 
in total metabolic measurement. Freeman and 
Giffin present a clear choice for those who work 
in the field of physiological reaction dynamics: 
total metabolic measurements through which 
neuromuscular activity is poorly reflected, or 
some more sensitive index such as the palmar 
skin conductance. 

In the study of physical and mental work it 
is important that a reliable index of energy 
transformation be used. The work of Darrow and 
Freeman, and Freeman and Giffin has established 
the high reliability of skin conductance measure- 
ments as an index of neuromuscular reactivity 
and its relationship to oxygen consumption. The 
positive relationship between skin conductance 
changes and tonus changes has been well estab- 
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lished (18). Sears (28) and Kirby (23) noted that 
skin conductance level varied concomitantly with 
changes in mental work. ۳ 

The work of Schubert (27) and others has 
shown that cardiac activity is an excellent index 
of energy transformation, that such activily iS 
directly related to oxygen consumption. ; 

Those who recorded respiratory changes with 
total metabolic rate changes during mental work 

25, 27) obtained increases in respiration rate 
from the mental work. Since respiration changes 
are subject to voluntary control, their measure- 
ment is less reliable as an indicator of energy 
requirements than pulse rate measurements. 
Other studies have shown the relationship be- 
tween respiration and different behavioral 
states; e.g., startle, expectancy, mental work, and 
rest (22, 29). 

A relationship between blood pressure changes 
and total metabolic rate changes has not been 
established (26). However, studies have shown û 
relationship between blood pressure changes and 
neuromuscular reactivity (14, 21). The organism 
is provided with equilibratory mechanisms be- 
tween the vascular and the neuromuscular sys 
tems through the autonomic system (20). 


The present investigation is designed 
to take advantage of the more recent 
conclusions concerning the relationship 
between certain secondary physiological 
responses and total metabolism, and 19 
use such physiological responses as !n^ 
dices of energy transformation and neu 
romuscular reactivity. Most of the older 
studies failed to make use of simple sta- 
tistical techniques for the evaluation о 
obtained means and differences; the pre% 
ent study is designed to apply such tech- 
niques.? 


? Critical ratios were obtained by the use of 
the standard error of the difference formula 
in McNrwam, Q. Psychological statistics. 
York: Wiley, 7949. P. 65. 


П. METHOD AND PROCEDURE 


A. SUBJECTS 
Ten male college-student (upper divi- 
sion and graduate) subjects were able 
to complete either all of the experimental 
program or a sufficient amount to be 


used in the study. Fifteen subjects started 
the program but five could not finish PT 
a variety of good reasons, such as p 
ficient time, working schedule change 


obtaining of other emple yment, etc 
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В. Tue MENTAL Work Task 

The mental work task was color 
naming. The colors—red, yellow, green, 
blue, and white—were presented serially 
and in random order by means of a 
Bills’ psychergometer (6). The colors 
were painted on a continuous, 35-mm. 
steel film strip. The strip contained 250 
color stripes, 34 of an inch wide. Each 
color appeared in a well-lighted window 
and was magnified by a lens which 
doubled the color area. The subjects 
discriminated each color by manually 
responding to a set of correspondingly 
colored keys. Pressing a key automatically 
presented the next color. The task was 
to learn to respond to the perceived 
color by pressing the corresponding 
colored key as fast as skill and motiva- 
tion permitted. 
i Each subject was practiced in respond- 
Ing to the colors to the point where his 
Progress seemed to stabilize before being 
introduced to the experimental condi- 
tions. Each had four to seven practice 
Sessions of a half-hour or more. Some 
attained a speed of about one hundred 
colors per minute; others were able to 
respond to only sixty colors per minute 
after the practice period. The average 
Tate during the first five minutes of work 
(after the practice series) for all subjects 
and all days was 90.5 color discrimina- 
Чопз per minute. It was planned that the 
Colornaming skill become sufficiently 
Stabilized in practice that learning effects 
Would not counterbalance continuous 
Work effects. 

The incidence and reaction tim: 
ach color discrimination were ph 
8taphically recorded. 


e of 
oto- 


C. THE EXPERIMENTAL PROGRAM 
program was 


The fol lowing general 
: color- 


Planned for each subject after 


naming proficiency hac been attained 
and after each subject had adjusted and 
become used to the apparatus and the 
laboratory situation: Day 1, mental 
work; Day 2, motor work; Day 3, mental 
work; Day 4, motor work; Day 5, sensory 
work; Day 6, mental work; Day 7, sensory 
work; Days 8 and 9, mental work under 
anoxia; and Day 10, mental work. Each 
of these experimental days consisted of 


recorded periods of ten minutes of pre~ 


work rest, 55 minutes of work, and ten 
minutes of postwork rest. These rest 
period records will be referred to as pre- 
rest and postrest, respectively. 

On the mental work days (MW con- 
dition). each subject was instructed to 
work as fast and accurately as he could. 
The mental work under anoxia will not 
be reported here. 

The motor work period was intended 
as a period for the exercise of the “motor 
component” of the colornaming dis- 
crimination mechanism. Each subject was 
blindfolded and instructed to operate 
the keyboard keys at a rate estimated to 
be equal to his actual color-naming rate. 
The subject's keyboard responses were 
the only indication of the fulfillment of 
the condition task. This condition will 
be referred to as MC (for "motor com- 
ponent"). 

The sensory work period was intended 
as a period for the exercise of the “sen- 
sory component” of the color discrimina- 
tion mechanism. The colors were pre- 
sented at a set rate of go colors per 
minute. Each subject was instructed to 
“sense the colors passively.” The subject's 
visual regard was used as the indication 
of fulfillment of the task. This condition 
will be referred to as 5С. 

Control days consisted of a 55- or 60- 
minute period of “rest.” The subjects 
were told to assume a state of mental re- 
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pose, to close their eyes and rest without 
sleeping if they could avoid sleep. This 
was difficult to do since they were semi- 
reclined in the specially made tilted 
chair with a back which angled 110° 
from the seat, and were provided with a 
leg rest so that the ankle was at the same 
level as the heart. The chair was well 
cushioned and the head was supported. 
The room was quiet except for the opera- 
tion of the apparatus. Sleep was natural 
‘in this condition, so care was taken not 
to tell the subjects they were forbidden 
to sleep since such instruction would 
produce too great an effort to stay awake 
and disturb the record too much. The 
SC condition was also sleep-inducing to 
most of the subjects. The constant passive 
(glazy-looking attitude) "sensing" of the 
colors was difficult for the subjects and 
served to induce sleep or mere rest with 
eyes open. For some subjects the SC con- 
dition was a better control condition 
than the intended control condition. 


The experimental program served more as a 
plan of work than as a dictated schedule to be 
followed. Deviations from it were not more 
than 25 per cent. The mental work days were 
spaced at least two calendar days apart. In only 
a few cases were experimental sessions actually 
scheduled on consecutive calendar days. Most of 
the experimental sessions were spaced two calen- 
dar days apart. Since there was such spacing be- 
tween sessions and since there was no evidence 
of transfer of work effects evident in the mental 
work records, minor changes in the scheduling of 
days from subject to subject were regarded as 
not seriously jeopardizing the precision of the 
results. Whether attitudinal fatigue effects were 
transferred from session to session is not known. 
The only alteration in the schedule of sessions 
was in the occasional shift in the order of sensory 
and motor work days and the introduction of 
control sessions. Some of the subjects failed to 
meet the requirements of the control rest con- 
dition, even after four or five attempts and the 
completion of the experimental sessions. For 
these subjects the sensory work records were 
substituted for control days. It may be noted 
that Benedict and Benedict (2) regarded their 
attention and control rest conditions as equally 
basal. At least two control records were used 


for each subject. The records were obtained 
from nonscheduled sessions at the convenience of 
the experimenter and as laboratory conditions 
dictated. 

All ten subjects completed, and were 
included in, the MW determinations—4° 
MW days in all. . 

Nine subjects made up the MC condi- 
tion determinations; one subject, Le, was 
not included in the determinations be- 
cause certain key-tapping sequences 
would habitually initiate in him a me 
lodic time pattern in tapping as though 
he were playing the piano. The varia- 
tions in tapping time disturbed his rec 
ord too much. Thus there were only 18 
days, instead of the planned 20, of the 
motor component condition. 

Six subjects made up the determina- 
tions of the SC condition. One subject 
regularly fell asleep during this condi: 
tion. Three subjects could not fulfill the 
control condition requirement of mental 
repose; their SC condition records were 
used as control records. Thus there were 
only 12 days of SC condition records. 

АП ten subjects were included in the 
control condition determinations (count 
ing the SC condition substitutions). TWO 
subjects had three days of control. Thus 
there were 22 days of control condition 
records. 


D. RATIONALIZATION OF EXPERIMENTAL 
CONDITIONS 


The rationale for use of the motor 
work (MC) and sensory work (SC) СО” 
ditions grows out of historical necessity 
and interpretation. Therefore, it is neces 
sary.to make clear some of the assump” 
tions that were in operation during t 
study. (a) The MC and SC condition? 
have been introduced to satisfy the cen 
tral theorists. However, it is not claime, 
that the tenableness of the centralis. 
position can be demonstrated БУ а 
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study. (b) The conditions of MC and SC 
are not “pure” conditions. Both sensory 
and motor activity are present in the MC 
and SC condition behavior. Though pat- 
terned differently, the activities overlap 
and hence cannot be “subtracted out” 
from behavior and physiological activity 
of the MW condition. | 

The МС and SC conditions аге artifi- 
cial and cannot lead to any conclusion 
concerning the centralist hypothesis. 

In the treatment of results, however, 
the procedure of adding or subtracting 
the changes in the MC and SC conditions 
from the changes produced in the MW 
condition was carried through to satisfy 
the erroneous presuppositions of the 
central theorists. But the best interpreta- 
tion that can be made of the changes 
that occur during the MC and SC con- 
ditions is one which regards the changes 
as being associated with different degrees 
of mental activity, different in degree of 
difficulty from that mental activity in- 
volved in the MW condition. Such an 
interpretation. may be logicaly made 
from a central-peripheral theory of men- 
tal activity. Conclusions regarding a ге- 
lationship between mental work and 
Certain implicit physiological activity 
must be drawn from a comparison be- 
tween the mental work period of Days 1, 
3, 6, and 10 and the control days, and 
between the pre- and postres! periods and 
the work periods of each day. These 


III. RESULTS: PRES 


changes are described both as absolute 
and as relative (percentage) changes from 
the control days level and from the pre- 
and postrest level. s 


E. THE IMPLICIT PHYSIOLOGICAL 
ACTIVITIES MEASURED 


Heart beat rate, respiration rate, rela- 
tive blood pressure change and level, 
volumetric change of the index finger, 


skin conductance level, and incidences 


of magnitude of galvanic skin responses 
were recorded and measured for all sub- 
jects during all conditions. 


"These activities were photographically recorded 
by means of the Behavior Research photopoly- 
graph (9) originally designed by Dr. C. W. Dar- 
row. Detailed description of the techniques of 
recording these responses and the shortcomings 
of each may be obtained from the disserta- 
tion (19). 

Because of the expense of the bromide paper 
rolls, records were made only of the ten minutes 
of prerest and the ten minutes of postrest for 
all conditions, and the alternate five minutes of 
the work periods of each condition. The periods 
of record were minutes 1-5, 11- 21-25, 31-35, 
41-45, and 51-55, Six 5-minute periods for each 
work period for cach condition. 

Since it was anticipated on the basis of pre- 
liminary research that the duration of many of 
the changes in the several implicit physiological 
activities would be shortlived when they occur 
ental work period—presumably stim- 
ulated by various mental work changes—a short 
time unit should be used for all measurements 
of these activities. Fifteen seconds were deemed 
sufficient in duration to reflect most of the 
changes. The levels and changes in levels of 
activity of all recorded responses were measured 
r each 15 seconds during all recording periods. 


during a m 


fo: 


ENTATION, TREATMENT, AND 


INTERPRETATION 


Before presenting the data obtained 


from the measurement of the yarious 
Physiological responses and noting 
Whether some of the implicit physiologi- 
Cal activities change significantly under 


Conditions of light homogeneous mental 


the results of the mental work 
performance—manual color naming for 
55 minutes—will be considered. 

"The mean number and the standard 


error of the mean of responses per 15 
for each of the 6 alternate 5- 


work, 


seconds 
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minute work record periods, of the com- 
bined four mental work days (Days 1, 3, 
6, and 10), for each of the 10 subjects 
and for the group were obtained. Each 
mean for each subject is based upon 
about 80 measurements (four 15-seconds 
in a minute, times 5 minutes, times 4 
days) the exact number 

slightly only by record faults. 
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MINUTES OF WORK 


Fic. 1. Color-naming Work Curve in Terms of 
Average Number of Responses and Blocks per 
15 Seconds for Each 5-Minute Record. 


Figure 1 is a plot of the group means 
and describes the production trend in 
the color-naming performance of the 
10 subjects in terms of the mean number 
of responses per 15 seconds for each re- 
corded 5-minute period for the 55 
minutes of mental work. As already 
noted, all subjects were practiced in the 
color-naming task. 

The 55 minutes of manual color nam- 
ing resulted in a decrease in each sub- 
ject's rate. The decrement obtained in 
color-naming production is characteristic 
of this length of work; the production 
in the last five minutes was 14 per cent 
less than in the first five minutes. The 
decrease in color-naming discrimination 
rate is not great. In terms of number 
of responses per unit of time, little 


diminished 


/ 


seemed to be lost in work rate. But it 
must be added that all subjects reported 
distinct distaste for and discomfort from 
the task. They were, as they claimed, 
tired at the end of each session. Each 
subject appraised the task and situation 
as monotonous, though none claimed 
to be bored. The semireclined and har- 
nessed position may account for some of 
the subjects’ attitude and general be- 
havior, since it was necessary to main- 
tain a rather fixed position to insure 
stable recording of the various physio- 
logical responses. 


No direct measurement was made of the Te 
action time of cach response. However, occasional 
indirect measurements were made by subtracting 
the number of blocks and total block time, and 
then dividing the number of nonblock responses 
into the total nonblock response time, There was 
no noticeable increase in reaction time in the 
regular responses. Bills (3) noted that the aver- 
age reaction time of nonblock responses in color 
naming is fairly constant throughout an hour 
of work. The toll of the effect of the continuous 
homogeneous mental work of color naming 55 
reflected in the increased incidence of blocks 95 
defined by Bills (з). 


The mean number and standard error 
of the mean of blocks per 15 seconds ре 
5 minutes for each of the recorded 5° 
minute periods, for the combined 4 days 
of mental work, for each subject, aP 
for all the subjects were obtained. Ава!!! 
each mean for each subject for each 
record period was based upon about ^ 
measurements. Figure 1 also provide 
a plot of the group means and describe 
the trend əf increasing incidence ° 
blocks for the 10 subjects throughout RS 
55 minutes of work. There are almos! 
100 per cent more blocks per unit of UR 
in the last 5 minutes than in the first ? 
minutes. This is characteristic of e 
effect of continuous simple homogenco" 
mental work. 


н rend 
The question as to whether the 116 
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in the response curve and the block 
curve is significant can be answered by 
an analysis of the differences between 
the parts of the curve. The two curves 
were divided into three parts; record 
periods 1-5 minutes and 11-15 minutes, 
21-25 and 31-35, and 41-45 and 51-55 
minutes respectively were combined and 
tested as to reliability of difference be- 
tween the successive thirds and the direc- 
tion of the trend. All critical ratio tests 
(тагу [5Ел у) assure a better than 1 per 
cent confidence, except the test for the 
difference between the second and third 
thirds of the response curve. We must 
conclude that the possibility of chance 
alone determining the changes in the 
rates of color naming and blocking dur- 
ing the course of an hour of work is 
quite remote. The changes are due to 
causes found in the work operation and 
the organization of the responding sub- 
ject. These changes receive greater mean- 
ing when noted in their relationship to 
Some of.the changes in physiological re- 
sponses, 

Bills (4, 5) has noted that the chief causes for 


blocking are the repeated excitation of the same 
response mechanism (the principle of homo- 
Beneity) and the tendency for different though 
Similar response mechanisms to compete for the 
common efferent pathway (the principle of com- 
Petition in mental work), thus resulting in falis 
ing response in the task of color naming. The 
“wer the colors to respond to, the more often 
a response mechanism will be called into play 
and the greater the blocking; the more colors 
there are to respond to, the greater will be the 
Competition of response outlet to a given color, 
and the greater will be.the resulting blocking. 

he latter principle probably accounts for most 
Of the decrement (4). 


The question may be asked, is fatigue 
Benerated during the mental work? In 
terms of the work decrement of color- 
Naming responses and the increment of 
blocks, we can only infer the presence of 
fatigue. It is generally maintained that 


mental fatigue is obje:tively reflected 
in its effect upon output by diminishing 
response rate and by the increasing mo- ~ 
mentary faltering (blocks) of the response 
mechanism. While this may be quite so, 
it does not follow that the generation of 
fatigue is in a one-to-one relation to the 
development of the product decrement. 
That the subjects were fatigued was evi- 
dent to them. They all reported fatigue 
but made a distinction between fatigue.. 
and boredom. They were relieved to be 
finished and released from the apparatus. 
"They all reported that their feelings did 
not terminate when they were finished 
and released. They all stretched and 
yawned at the end of each session. No 
systematic study of fatigue feelings was 
made. Where fatigue feelings are re- 
ported as evidence in this study, it should 
be recognized as evidence obtained 
through unsolicited fragmentary com- 
ments made by the subjects and inference 
from behavior occurring during and 
after experimental sessions. While we 
agree with Bartley and Chute (1) that 
fatigue is largely attitudinal and a func- 
tion of emerging disorganization in the 
total individual, the implication that 
fatigue is so superfunctional as to be epi- 
organic is not accepted. Mental fatigue 
may be reflected in the attitudinal re- 
sponse of the mental worker, as well as 
in the disorganizational consequences of 
work output and the organic state. 


A. RESPIRATION 


The rate of respiration will bẹ ex: 
amined first to determine if there exists 
a significant change as a result of mental 
work. Group data only will be considered 
in the study of this problem. The data 
of the individual subjects were treated 
in the same way as the group results and 
do not differ essentially. For all physio- 
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TABLE 1 


MEAN (m) AND SE, OF RESPIRATIONS PE 


15 SECONDS FoR EACH RECORD PERIOD OF 


THE EXPERIMENTAL AND CONTROL CONDITIONS 
Condi- | Prerest Work Period 55 Minutes Postrest Tom Tagi 
i in. 10 min. Jork es 
fon [IO TMT-| rg | rr-r5 | 21-25 | 31-35 | 41-45 | 51-55 Е 
MW 
m 4.27 | 5.08 | 4.76 | 4.69 | 4.60 | 4.51 | 4.52 3.87 4.60 4.08. 
ue +025 +046 -044 .042 .044 .048 .045 .024 .018 .o18 
А 
т 4.25 | 4-79 | 4.55 | 4.50 | 4.44 | 4.54 | 4.39 3-99 4.54 4.13 
ae on -036 +048 -051 | 1043 .047 oso . o51 .034 o20 .020 
т 3.80 4.30 4.06 3.96 3.92 3:95 3.87 3-64 4.02 3.73 
SEn +037 +057 .обт .004 .071 .065 .008 . 039 .027 +027 
Control 
m 4.13 4.00 4.07 3-90 3-91 3.88 3.98 
SEm +052 .044 .040 .O41 é .045 018 
logical records, the number of measure- faults and miscalculations in timing 


ments for each subject for a complete 
day’s record for the MW, MC, and SC 
conditions would be 40 for prerest, 120 
for all six five-minute record periods, 
and 40 for the postrest period. Record 


Бы 
ә 


IRATIONS PER /5 SECONDS 


MEAN NUMBER OF RESP 


5 70 15 20 25 30 35 40 45 50 55 
MINUTES OF WORK OR REST 


Fic. 2. Trends in Average Rate of Respiration 
per 15 Seconds for Successive Record Periods 
during MW, MC, SC Work, and the Control 
Rest Conditions. 


record periods diminish these numbers. 

Table 1 presents the mean number 
and the standard error of the mean of 
respirations per 15 seconds for each rec- 
ord period of the experimental condi- 
tions of MW, MC, SC, and control for the 
combined days of similar conditions. 

To illustrate the trend in respiration 
rate change during the work periods of 
the MW, MC, and SC, and control rest 
plots of the averages are presented in 
Fig. 2. 

The curves of respiration rate change 
decrease for all conditions. The sim 
larity between the control and sensory 
component (SC) curves is apparent. Both 
the MW and MC condition curves appear 
distinct from the control curve. The 
MW curve has the greatest decrement. 
The changes indicate a respiratory ad- 
justment to the situation during the work 
and control periods. This adjustment 
during MW is such that respiration rate 
becomes less as color-naming output be- 
comes less, and block incidence becomes 
greater. The decrease in respiration pate 
is not accompanied by an increase m 
respiration depth (determined by inspe^ 
tion), nor a decrease in the inspiratio? 


D—Nna ee 


, tained in the pre- and postrest 
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fraction. If depth increased there would 
be compensation for the rate decrease; 
likewise, if I-fraction decreased there 
would be an indication that the inspired 
air was retained longer and thus made 
available more oxygen absorption. But 
On the basis of casual examination (not 
reported) of all mental work records, 
neither of these effects occurred to com- 
pensate for the rate decrease during the 
55 minutes of mental work. Note that the 
Breatest decrease in respiration rate for 
all curves is during the first 15 minutes. 
4 The SC and control curves аге essen- 
tially identical in the second half. The 
initial high rate of respiration is a part 
of the behavioral mobilization and re- 
alignment to the particular task at hand. 
The physiological demand is greatest 
during the mental work task of color 
naming. The initial high rate of respira- 
tion during the SC condition is probably 
due to the abrupt need to adjust and 
attend to the passing colors from a level 
of adjustment of a sleep or quasi-sleep 
state. At no time during the control rec- 
ord periods did the average rate of res- 
piration descend to the average rate ob- 

periods 
of the SC condition (Table 1). 

The critical ratio tests of significance 
Of the differences between the average 
Number of respirations per fifteen sec- 
onds during the work and during the 
Test periods within the same experi- 
mental condition are indicated.in Table 
2. All respiration rates during the work 
periods of the MW, MC, and SC con- 
y greater than the 
he prework and 
espective 
1 condi- 


ditions are significantl 
respiration rates during t 
Postwork rest periods of their r 
experimental condition. For al 
tions the prerest respiration rate is higher 
than the postrest respiration rate (see 
Table 1). The higher prerest respiration 


rate is probably due tothe preparation 
set of the subject for the anticipated 
work. The lower rate of respiration dur- 
ing the postrest periods is the result of 
the release from the mobilized demands 
of the task. There does not seem to be 
any delayed payment of energy debt for 


TABLE 2 


CR Tests or SIGNIFICANCE OF DIFFERENCE BE- 

TWEEN THE Rest PERIODS AND THE WORK РЕ- 

RIOD WITHIN EACH EXPERIMENTAL CONDITION.) 
FOR RESPIRATION RATE 


Work Period of Condition* 


Rest 

Period MW MC 5С 
Prerest 13.7 6.85 4.82 
Postrest 27.3 13.8 7.87 
Total rest 24.0 12.5 7.62 


* Differences are in favor of the work periods. 


the continuous work, whether it be color- 
naming, key-tapping, or color-sensing 
work, for the rate of respiration drops 
abruptly within the first minute of post- 
rest and gradually continues to drop 
further. The resulting average rate of 
respiration for the postrest periods is 
either equal to or less than the average 
rate during the control rest condition 
(see Table 1). The tests of significance 
permit the conclusion that manual re- 
sponse color naming (MW), keyboard 
tapping at a self-determined rate (MC), 
and mere gazing at serially presented 
colors (SC) result in higher respiration 
rates than obtained during ten-minute 
rest periods before and after the work 
period. 

The respiration. rates for the work 
periods of MW, MC, and SC conditions 
are all significantly different. Color-nam- 
ing work demanded a greater rate of 
respiration than mere keyboard tapping, 
and this, in turn, demanded more than 
mere sensing of the presented colors. 

The tests of significance between the 
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control conditicn and the experimental 
conditions are shown in Table g. All of 
these differences are diagrammatically 
represented in Fig. 3, where the average 
rate of respiration during the control 
condition serves as the base line from 
which are projected the absolute differ- 
ences in the rate of respiration of all 
work and postrest period conditions. The 
first five-minute period of control rest 
«was used in noting differences between 
the prerest period of the experimental 
conditions and control because of its 
temporal comparability. The absolute 
differences between the 55-minute work 
periods of MW, МС, and SC, and con- 
trol are translated into percentages and 
noted on top of the respective bars in 
Fig. 3. 

The SC condition exacted only a .7 per cent 
increase in respiration rate over the control rest 
base. The pre- and postrest of the SC condition 
appear to be a challenge to the legitimacy of 


the control rest base line. Noted are the inver- 
sions; the average respiration rate is less during 


TABLE 3 


MEANuaiy., SEa., AND CR Tests or SIGNIFI- 
CANCE OF DIFFERENCE BETWEEN THE CONTROL 
CONDITION AND ЕАСН PERIOD OF EACH 


XPERI- 
MENTAL CONDITION FOR RESPIRATION ATE 


CR Test between Control 


Period and Experimental Condition 
MW MC SC 
Prerest 
Maiss. 142 +121 2333" 
SEaig. .058 .064 .064 
СК 2.45 1.88 5.20 
Postrest 
Mair. 149" 1005 -341* 
SEuiss. +030 ‚одо .043 
CR 4.19 +13 7-92 
Total rest 
Ману. +096 +14 .258* 
SEaig. .026 +032 +032 
CR 3.77 4.42 7.95 
Work 
Maist. +709 +551 +030 
$Ёшуу. . .026 .027 +010 
CR 26.3 20.21 2.94 


* Difference is in favor of the Control condi- 
tion. 
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RESPIRATION RATE DIFFERENCE FROM CONTROL, PER/5 SEC, 


Fic. 3. Differences between the Average 6 
piration Rates of Control and the SC, MC, а 
MW Work Conditions, and between Control 
Other Rest Periods, 


pre- and postrest than during control rest- п 
the true control rest base line were 10%, i 
would be in favor of greater differences between 
it and the other conditions. But the sensory Cl 
ponent condition is unique in its effect Hio 
subjects. One subject, Da, could not abide "i 
the instruction to passively observe the ою, 
and promptly fell asleep. Three attempts V єс- 
made to get an SC condition from him. His 7^. 
ords could not be used, All the other ир, 
complained of the difficulty of staying ject 
The difficulty was discussed with each SU ins 
and all attémpted to abide by the instruct 
to passively observe the colors, to тайна 
fairly alert attitude, but not to fight off 5 i 
if it overcame them, for such an effort bbs 
disturb the record. If the subject slept, the dus 
was not used. Thus some of the subjects кее go 
vantage of the prerest condition and usually ы 
a short nap during that period (though m on- 
undesirable as far as the experiment hir and 
cerned it seemed to be a needed toleration sleep: 
when the postrest period came, again fe deep! 
The other subjects closed their eyes and ts for 
relaxed during these periods. This accou™ 


and - 
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TABLE 4 


MEAN (m) AND SE, or Heart BEATS PER 15 SECONDS FOR EACH RECORD PERIOD ОЕ 


THE EXPERIMENTAL AND CONTROL CONDITIONS 
2 Work Peri i 
Condition Prerest x ork Period 55 Minutes Postrest Total Total 
У 1-5 | 11-18 | 21-25 | 31-35 | 41-45 51-55 то тіп. Work Rest 
MW 
Ку 17.363 | 18.89: | 18.685 | 18.745 | 18.389 | 18.449 | 18.160 |1 
SE 3 Я +74 +38 44 . 5.965 | 18.555 6. 
Ma” +057 .077 .o81 .087 .o86 089 E +057 133 š Maa 
m 16,811 17.017 | 16.615 | 16.456 | 16.428 | 16.452 | 16.387 | 15.682 | 16.56 6. 
E. А . . . +682 . ‚26. 
NI 1694 1120 1137 1127 ‚116 +133 -126 ET gue cage 
SE. 17.290 17.225 | 17.129 | 16.773 17.085 | 16.877 | 17.062 | 15.284 | 17.025 | 16.296 
Conti +006 ‚124 ‚145 +135 -149 +143 -149 +082 +005 +071 
"m 4 
16.98. 16.294 | 16.12 16.227 | 15.726 | 15.61 16.089 
SEm E .II5 2114 +109 +116 +112 +048 


the lower rate of respiration during these periods 
as compared with the control rest base line. 
The desired attitude for the control rest con- 
dition was an attitude of mental repose, а state 
of wakefulness, but complete relaxation and as 
much freedom from mental activity as possible. 
This was a difficult adjustment to maintain by 
any alert student during the course of a school 
day. Perhaps it is an impossible adjustment to 
make! Three of the subjects encountered some 
difficulty in meeting the control condition re- 
quirements. One subject, Gi, fell asleep during 
the control rest day but was able to stay awake 
during the SC condition by virtue of the limited 
stimulation of the recurring colors. Two of the 
Subjects, Ro and Wh, were of the "keep-busy" 
Sort and were bored by the control rest situa- 
tion and stimulated by tendencies and ideas 
that kept them fairly excited. They moved about 
too much and seemed to want to get it over 
With, fecling they could be doing something 
Worth while. These three subjects had their $0- 
called control rest day records discarded. The 
Work" period of the sensory component days was 
Substituted for the control rest days. Thus, al- 
though all ten subjects make up the control 
toup results, only six of the ten subjects make 


Up the SC condition group results. | 

П The inversion in the postrest following mens 
al work is understandable. All subjects dosed 
their eyes and deeply relaxed after the tiring 
55 minutes of color naming: subjects Da, Me, 

1, and To usually slept. 

The motor component 
(Mc) resulted in a 13.8 per cent mo 
In average rate of respiration, while the 
І і і 
Dental work of color naming resulted in 
б 17.7 per cent increase. The tests of 
+ Snificance of difference (Table 3) Ве 
gin control rest and MW, МС, and SC 
vork periods permit the conclusion that 


condition. 


the rate of respiration of the experi- 
mental conditions is reliably greater than 
the control rest rate of respiration. 


B. Heart BEAT 


Table 4 presents the mean number 
and the standard error of the mean of 
heart beats per 15 seconds for each rec- 
ord period of the experimental condi- 
tions and of the control rest condition. 
These averages are the result of the 
combination of similar condition days 
and are for the group. 

The six five-minute record periods for 
all conditions are plotted in Fig. 4 to 
illustrate the trend of change in average 
heart beat per unit time during the work 
periods of the experimental conditions 
and the control rest condition. The MW 
curve is notably distinct from the other 
curves. The trends of the MW, MC, and 
SC curves are similar, each tending in 
the direction of a reduction in heart beat 
rate as work progresses. The decrement 
in the control rest curve is greater than 
the curves of the experimental conditions. 
Using the method of testing reliability 
of difference between successive thirds 
of the curve, the decrement seems not to 
be due to chance (better than 1 per cent). 
The test of trend differences indicates 
that the decrease in the heart beat rate 
is due to factors inherent in the work 
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Fic. 4. Trends in Average Rate of Heart Beats 
per 15 Seconds for Successive Record Periods 
during MW, SC, MC, and Control Conditions. 


tasks and operations and probably repre- 
sents some progressive adjustment to the 
situation. The exact nature of the adjust- 
ment is a question. In the case of the SC 
condition, the high heart beat rate prob- 
ably indicates a greater cardiac demand 
during this condition than during MC. 
The SC condition demanded a higher 
degree of attention for its continuance 
if the subjects were successful in pre- 
venting sleep than did the MC condition. 
The difference between the MC and SC 
conditions is reliable, but the difference 
may be due to selection. It must be re- 
membered that the SC “population” con- 
sisted of six subjects, the MC of nine 
subjects. Three of the subjects who had 
their SC days transferred to control days 
were slow in their heart rate as compared 
to the average; one subject was a little 
faster. Had their records been included 
in the SC condition, they would tend 
to lower the SC condition averages. 
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The significance of the difference be- 
tween the mean number of heart beats 
per 15 seconds during the work and dur- 
ing the rest periods within the same ex 
perimental condition is indicated in 
Table 5. The heart beat rate during the 
work period of the MW condition 1$ 
quite significantly different from the rest 
rates before and after the mental work 
of color naming. All the postrest heart 
beat rates [or all work conditions- MW, 


TABLE 5 


CR Tests or SIGNIFICANCE OF DIFFERENCE BE- 
TWEEN THE К PERIODS AND THE WORK I He 
RIOD WITHIN EACH EXPERIMENTAL CONDITION 
FoR Heart Bt 
Work Period of Condition 

Rest 

Period MW MC sc 
Prerest 17.8 2.31* 2.38* 
Postrest 38.9 8.47 16.73 
Total rest 33.7 3.52 7.89 


* Difference is in favor of the rest period. 


MC, and SC—are reliably less than their 
respective work rates; in fact, the post 
rest heart rates are lower than the heart 
beat rate during the control rest COP 
dition. But the prerest heart beat rates 
for the MC and SC conditions are relia 
bly higher than the average rate during 
their respective work periods, Each nare 
during the prerest periods must be cvalu- 
ated in terms of the anticipated task. It 
should be noted that although the MC 
and SC prerest heart beat rates were 
higher than the work rates of the same 
condition, tiie rates, were lower than the 
prerest rate for the MW condition. None 
of the prerest rates was as low as the 
control rest condition rate (Table 4): 
Using the average heart beat rates © 
the total-rest periods as the base wer 
judgment, the conclusion is certain Y 
permitted that color naming (MW): ic? 
ping of the keyboard (MC), and me 
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Ld work 
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Differences between the Average Heart 
and the SC, MC, and MW 
est Pe- 


Fic. 5. 
Beat Rates of Control 
Work, and between Control and Other R 


riods, 

sented colors (SC) 
rates reliably 
ate obtained 
peri- 


looking at serially pre 
result in average heart beat 
greater than the average Г 
for rest periods during the same ex 


mental work day setting. А , 
The tests of significance of differenc 


between the control condition heart beat 
rate and the various work and rest period 
rates of the experimental conditions are 
Shown in Table 6. All of the differences 
listed in Table 6 are illustrated in Fig. 5 
by the use of a bar diagram. The abso- 
lute differences are obtained from the 
base line of the average heart beat rate 
Of tota] control rest for the work and 
Postrest periods, while the prerest dit- 
lerences are obtained from the base line 
Of the average of the first five minutes of 


control rest. The base line of these dif- 
ferences must be remembered when com- 
paring the direction of differences be- 
tween rest periods of different conditions 
in Table 6. 


TABLE 6 


MEANaizr., SEajy, AND CR Tests OF SIGNIFI- 

CANCE OF DIFFERENCE BETWEEN THE CONTROL 

CONDITION AND EACH PERIOD OF EACH EXPERI- 
MENTAL CONDITION FOR HEART BEAT RATE 


. CR Test between Control 
Period and Experimental Condition" 


MW MC SC 


Prerest 
Main. +379 +173" 315 
SEair. +136 +155 156 
CR 2.78 iXX 2.01 
Postrest 
Мауу. .124* 407* 8o5* 
SEuiss. .074 1102 .005 
СК 1.67 3.98 8.46 
Total rest Н i ж. 

Ü 31 л 2 
o 064 .082 086 
CR 9.88 2.13 2.40 

Work 
Maur. 2.466 +474 +936 
SEaiss. +059 O71 .o8o 
CR 41.5 6.69 її ` 


* Difference is in favor of the control condi- 


tion. 
C. RELATIVE BLOOD PRESSURE 


The physiologic response record most 
difficult to obtain and maintain was the 
trace of relative blood pressure change. 

Each measurement of BP trace level 
was made from an arbitrary "zero"—go 
millimeters on a millimeter scale—at the 
beginning of each five-minute record 

eriod and at the beginning of the first 
and sixth minutes of pre- and postrest. 
Thus, an average value for such a record 
period is a statement of the level to 
which the record trace descended or 
ascended on the average from the initial 
level of 90 millimeters on the scale used 
to measure the displacement of the trace 


on the record. 
The treatment of these measurements 
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N TABLE 7 
MEAN (m) AND SE, or ME rs or Disp. P LEVEL or BLOOD PRESSURE PER 15 
AL AND CONTROL CONDITIONS 


IPTE. E : 
Condition | Prerest Work Рецой да Minutes | Pesuest| Total | Total 
on т € а A 2 
10 min. A-5 | iras | 21-25 | 31-35 | 41-45 | $1-5$ 10 min. Work ^ 
MW | | | | | | га 
т 86.860 | 90.523 | 90.611 | 89.435 | 92.00 90.867 | 92.272 | 89.775 | 90.951 | 88.239 
© EL NM +310 +336 +338 | .ззо +549 +224 +150 558 
M 
m 86.953 | 88.460 | 89.266 | 88.028 | 90.828 | 89.807 | go.8s2 | 87.388 | 89.523 | 87-164 
E Em -273 +301 484 332 | .506 1352 1416 | 51283 1169 1245 
S | | 
т 87.448 86.417 | 90.021 | 89.269 90.194 90.614 80.857 | 89.076 80.383 88.221 
SEm +297 +403 539 306 -|  .373 .603 315 | 53 11890 ET 
Control | | 
т 86.575 -| 86.423 | 86.494 | 88.563 | 88.329 | 85.676 87.002 
SEm S353 | 07 314 | -303 | -369 +333 +135 


will provide an adequate statement of become conditions that partly determine 
the average amount of displacement of the changes in the next moment. Thus , 
BP level from condition to condition if the differences between the base meas- 
and between successive five-minute work urement of 9o made at the beginning ol 
record, periods, or rest periods, within each 5 minutes and the average displaced 
a condition, if it is assumed that errors level recorded for each 5 minutes are 
of measurement are approximately equal cumulated, one may plot these cumula- 
in all periods compared. The BP meas- tions and thereby gain some idea of the 
urements were treated in the same man- 
ner as the respiration and heart beat 


rate changes. P | 
Table 7 presents the mean and SE, of ,, p | 

displacements of level of BP trace per 15 z 7 

seconds for each of the record periods for 3 | \ 

each experimental condition and for con- z 3 

trol. The data are the result of combin- $ 4| 

ing similar condition days. e E 
Since the changes in actual blood pres- $6 

sure are continuous and the direction of € 7 

change is relative to the previous mo- Sy 

ment's level and excitation background, E» 

the data presented in Table 7 may be 1, 

translated into a form which will picture E 2 

the progress of pressure change and di- 9,3 

rection. This is done in Fig. 6 with cer- 2/4 

tain assumptions. One may assume that is 

the various measured displacements in 2 

BP trace are not only representative of 310 3 10 5 25 2535 35 5 2530 33 7 77 

blood pressure change in the record peri- MINUTES OF WORK OR REST 

ods themselves, but also representative Fic, 6, Cumulation of Average Displacements 

of blood pressure changes in adjacent of Changing Level of Relative Blood Pressure іо! | 

к д ы ш ш o гру. | 


changes that do occur at one moment and sc Conditions and during Control. 
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continuous change of the BP trace. The 
curves in Fig. 6 are not to be regarded 
as accurate descriptions of either relative 
changes in blood pressure or actual 
changes in the record trace of relative 
blood pressure. The cumulations are 
from averages of displacements їп BP 
trace, not from levels of traces at the 
Very last moment of a record period, 
and certainly not from that level of pres- 
Sure at the very moment (an unrecorded 
moment) just before a record period. 

The control condition resulted in the 
greatest change in BP trace displacement. 
The curve shows a rather abrupt drop 
In pressure during the first half of the 
period and lessening in the amount of 
decrease as the hour continues. The con- 
Siderable decrease in pressure that oc- 
curred at the very end of the rest period 
1$ probably due to sleep, or to impending 
sleep. The changes in pressure during 
control are "smoother" than in the other 
conditions. 

Figure 6 shows each curve beginning at the 
arbitrary “zero” value of go. The points of the 
curves for the work conditions and the Фр 
condition are plotted at the end of each т 
Period on the basis of the assumptions MAS 
This makes for less distortion in the curve. N 
Plots for the pre- and postrest periods of P 
*Xperimental work conditions are made in E 
middle of these periods. The plot points for Bi 
Pre- and postrest periods are the average of T. 
Bp trace displacements of that rest period. n 
interpreting the curves of the changes oe 
and from prerest to the work periods in Е 
муу, MG, and SC conditions, one 15 aided y 
xamining the individual polygraph Ted 
the changes in relative pressure. Tais CERTE 
lion reveals that the curves in Fig. 6 е ШЕТ 
In general the course of pressure changes any E 
actually were recorded. During the MC on E: 
Conditions, the pressure decreases and GE 
Continue so through the prerest into the w a 
Periods, During the mental work condition, Ti 
tive blood pressure actually increases SOR 
With the onset of mental work from the T 
“teasing lower level which occurs during the 

Prerest period. 
On the basis of our attempts to ap- 


proximate the actual pressure change 
represented by the relative blood pres- 
sure trace changes, it may be conserva- 
tively estimated that the repose per- 
mitted in the control condition results in 
a progressive diastolic pressure decrease 
to about 15 mm. of Hg at the end of the 
rest hour. Color naming by means of 
manual response results in a gradual 
increase in diastolic pressure amounting 
to about 8 mm. of Hg at the end of the 
work hour. 
TABLE 8 


MEANaiy., $Ёшу., AND CR Tests or SIGNIFI- 

CANCE OF DIFFERENCE BETWEEN THE CONTROL 

CONDITION AND Елсн PERIOD ОЕ EACH EXPERI- 

MENTAL CONDITION FOR DISPLACEMENT ОЕ RELA- 
TIVE BLOOD PRESSURE TRACE* 


CR Test between Control 
and Experimental Condition 


Period 
ыз шт оз ш. 
MW MC SC 
Prerest 
Maur. .285 .378 873 
SEai. -434 -446 461 
CR .655 .846 1.89 
Postrest 
Maiss. 2.773 +386 2.074 
SEaig. .261 .264 .340 
CR 10.62 1.46 6.09 
Total rest 
Майу. 1.237 .161 1.209 
Еау. .203 .224 .256 
CR 6.09 ‚729 4.72 > 
Work 
Marr 3-949 2.521 . 2.381 
SEaitt +206 .216 .232 
CR 10.41 11.66 10.26 


* All differences are in favor of the experi- 
mental conditions. 

Table 8 presents the critical ratio tests 
of significance of difference between the 
control rest condition and each period 
of each experimental condition for the 
average level of BP trace. All of the dif- 
ferences tabulated in Table 8 are illus- 
trated by means of a bar diagram in Fig 
7. All the work period (total work) aver- 
ages of the BP trace level are quite sig- 
nificantly higher than the average BP 
trace level during control rest. The pre- 
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КОЙ PRE- rest 
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ШИЙ rost- Rest 


DISPLACEMENT DIFFERENCE OF B.P. TRACE FROM CONTROL 


Fic. 7. Differences between the Averages of the 
Relative Blood Pressure Trace Displacements of 
the Control and the SC, MC, and MW Work 
Conditions, and between Control and Other Rest 
Periods. 


rest averages of the level of BP trace for 
all experimental conditions are not sig- 
nificantly different from the control rest 
level. This is also true of the postrest 
average level following the MC work 
condition. The average level of the BP 
trace during the postrest periods of the 
MW and SC conditions is significantly 
higher than the control rest level. 
Since the measurements of the actual 
blood pressure changes in the present 
study are relative, and in view of the 
method used to express these changes, a 
statement of percentage of change from 
a control level is improper and meaning- 
less. We are warranted in saying, how- 
ever, that mental work of the type en- 
gaged in and for the period studied does 
result in a definite increase in blood 
pressure, an increase distinct from the 


changes (a drop) in pressure resulting 
from tapping the psychergometer keys 
in the MC condition, or "sensing" the 
serial presentation of colors in the SC 
condition. The work of Darling and 
Darrow (8) suggests that during the men- 
tal work condition the autonomic bal- 
ance was dominated by sympathetic in- 
nervation, while during rest, by para- 
sympathetic innervation. During the MC 
and SC conditions, the balance seems 
to be in favor of parasympathetic in- 
nervation. 


D. SKIN CONDUCTANCE LEVEL 


The skin conductance level was noted 
continuously throughout the entire ses- 
sion for all conditions and phases ol 
conditions, but was recorded photo- 
graphically only during those periods 
already reported for the other phys! 
logical responses. The conductance level 
was measured directly from the cali- 
brated bromide record in terms of units 
of log. micromhos x 100. Table 9 P!€ 
sents the essential data for the group- The 
mean and SE,, of conductance level per 
15 seconds for each record period for 
each experimental condition of MW 
MC, and SC, and control rest are tabu- 
lated in Table 0. 

The trends in the conductance level 
during the 55 minutes of work of the 
MW, МС, and SC experimental condi- 
tions and during contro] rest are graphet 
in Fig. 8 by plotting the average conduc 
tance level of each succeeding paminute 
record period. All conditions result ?? 
a gradual decrease in skin conductance 
The greatest reduction in conductanC^ 
occurs during the first 15 minute? E 
control rest after which the trends 02 
to parallel the trends in the othe 
ditions. The test of difference betwee? 
the first and second thirds of the cont? 
curve indicates a significant different 
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TABLE 9 


MEAN (m) AND SE» OF MEASUREMENTS OF Loc. MICROMHOS X тоо PER 15 SECONDS FOR EACH 
RECORD PERIOD OF THE EXPERIMENTAL AND CONTROL CONDITIONS 


Condiiten Prerest Work Period 55 Minutes Postrest Total Total 
10 min. 1-5 | 11-15 | 21-25 31-35 41-45 | 51-55 10 min, Work Rest 
MW 
т 144.738 | 151.068 | 148.088 148.638 | 147.150 | 145.02 144.144 | 139.734 | 147-492 | 142.44 
MOD» -602 1874 1844 .867 .857 .875 863 1630 1344 7448 
т 145-644 | 144.833 | 140.983 | 139.2 138.550 | 136.264 | 136.416 | 135.630 | 139.420 | 140.741 
sc en rae Е 1.362 1.362 1.359 1.469 1.359 1.080 -566 1773 
m .68 .6 142.375 | 143-360 | 141.125 | 141.120 | 140.718 | 132.439 | 142.504 | 141.597 
с SE, ию ied ESR 1.381 1.448 1.165 1.558 1.014 1бот 1766 
ontrol 
Ж 138.144 | 131.021 | 120.430 128.791 | 126.913 | 127.881 130.391 
SEm 1.331 1.296 1.272 1.180 1.244 1.284 +528 © 


With greater than 1 per cent confidence. 
The test between the second and third 
thirds suggests that the trend of conduct- 
ance is definitely leveling off; the dif- 
ference between these thirds is insignifi- 
cant. 

There was a strong tendency to sleep 
during the control rest condition. This 
tendency was resisted by the attitude of 
each subject to cooperate as best he 
could in maintaining a wakeful state of 
“mental repose.” In healthy subjects the 
skin conductance decreases considerably 
during sleep. Conductance levels equal 
to go to 100 log. units (125,000 to 130,000 
ohms resistance) were not unusual for 
those subjects who actually slept during 
the control rest days early in the experi- 
mental program. These control records 
Were not used. Most of the subjects did 
Sleep during the last fifteen minutes of 
Control rest; at least, their condition 
Could be called nearsleep. But despite 
their proneness to sleep, or actual sleep, 
the conductance level did not pe 
to the usual sleep conductance level. 
Pethaps the maintained level is represen- 
tative of a certain degree of alertness and 
tension which the subjects continued to 
EXpress in response to the control con- 
dition instructions even though they 
Nearly slept. 

The rough tests of tr 
Conductance level during men 


end changes 1P 
tal work 


(MW) indicate a reliable decrement from 
third to third; at least, a 5 per cent con- 
fidence inheres in the difference between 
the succeeding thirds. 

Table 10 presents the critical ratio 
tests of significance of difference between 
the work period and the pre- and post- 
rest periods within each experimental 
condition for the palmar skin’ conduct- 
ance. The differences are expressed in 
terms of log. conductance (micromhos x 
100) units. The 55 minutes of mental 


© 
© 
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MEAN PALMAR CONDUCTAN 


70 15 20 25 30 35 40 45 50 55 
MINUTES OF WORK OR REST 
the Average Palmar Skin 
z Seconds for Successive Rec- 
ance per 15 Seconds for 
Sectors d ring the MW, SC, MC Work, and 
Control Rest Conditions. 


Fic, 8. Trends in 
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TABLE то 
CR Tests or SIGNIFICANCE OF DIFFERENCE BE- 
TWEEN THE REST IODS AND THE WORK 
PERIOD WITHIN EACH EXPERIMENTAL CONDITION 
FOR PALMAR CONDUCTANCE 
(Loc. MicRoMHOS X тоо Units) 


Work Period of Condition 


Rest Period 


MW MC SC 
Prerest 
Магу. 2.754 6.215 7.003 
ск 3-98 5.09% ^ б.од* 
‚„ Postrest 
Майу. 7.758 3-80 10.156 
CR 10.61 3.14 8.53 
Total rest 
Mai. 5.052 1.312 .997 
CR 0:04 "  r.37 1.02 


* Difference is in favor of the rest period. 


work (MW) resulted in a significantly 
higher average conductance level than 
the average conductance level in either 
the prerest or postrest of the MW con- 
dition. This is not true for the MC and 
SC conditions. In both of these condi- 
tions the average level of conductance 
during the prerest period is significantly 
higher than the average level of con- 
ductance during their respective work 
periods. As shown in Table g the trend 
of the average level of conductance for 
both the MC and SC conditions decreases 
from the prerest level, throughout the 
work periods (Fig. 8), to the lowest level 
of conductance during the  postrest 
period. 

'The average levels of conductance for 
the 55 minutes of work for each of the 
experimental conditions are significantly 
different. The differences have already 
been noted in Fig. 8. If palmar skin con- 
ductance is an indirect measure of alert- 
ness (11, 12) and bodily tension (18) it 
may be noted that color-naming work 
required a greater degree of alertness and 
general bodily tension than mere passive 
perception of serially presented colors 
and mere responding by pressing keys 
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at a voluntarily controlled rate while 
blindfolded. Similarly, the passive per- 
ception demanded greater alertness and 
tension than the key-tapping condition. 

The conductance levels of the rest and 
work periods of the experimental con- 
ditions are higher than the control rest 
level. The differences and their tests of 
significance are noted in Table 11 where 
it can be seen that the only exception to 
a significant difference is the postrest of 
SC and control. These differences be- 
tween control rest as a base and the work 
and rest periods of the experimental 
conditions are diagrammed in Fig. 9. 

The conductance level during prerest is prob- 
ably determined by the adjustment which the 
subject makes to the anticipated task. The con- 
ductance level represents the tension of set ex- 
pectancy. The conductance levels of the prerest 
periods of MC and MW аге essentially equal 
but the SC prerest level is reliably higher than 
the MC and MW prerest levels. The conductance 
level of the postrest periods is a function of the 
previous task. Greatest relative reduction of con- 
ductance is made after the work of sensing OT 
gazing at the serially presented colors of the 
psychergometer, 

The results justify the conclusions that 
light homogeneous mental work—manual 
discrimination of randomly and serially 
presented colors—is accompanied by an 
initial increase in skin conductance from 
a prerest level of conductance. The aver- 
age initial increase in skin conductance 
during the first five minutes of the mental 
work is about 6 log. micromhos X 100 
units greater than the average skin con- 
ductance obtained during a ten-minute 
prerest period. The average level of skin 
conductance during 55 minutes of man- 
ual color naming is about 17 log. microm- 
hos X 100 units greater than the aver- 
age level of skin conductance during ? 
comparable period of mental repose 
Similarly the task of key tapping resulted 
in an average increase in skin conduc 
tance of about g log. conductance units, 
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TABLE 11 


MEAN«iyy, AND CR Tests OF SIGNIFICANCE OF 
D NCE BETWEEN THE CONTROL CONDITION 
AND Each Prriop or EACH EXPERIMENTAL 
CONDITION FOR PALMAR CONDUCTANCE 
(Loc. MicRoMHOS X 109 Units)* 
CR Test between Control and 
Period Experimental Condition 
MW MC sc 
Prerest 
Maiss. 6.594 7.500 11.543 
CR pe 4.38 6.95 
Postrest 
Muir, .34. 5.230 2.047 
‚СК Кыз 4.30 1.81 
Total rest 
Maiss. 12.049 10.349 11.206 
CR 17.51 11.05 12.04 
Work 
Maiss. 17.101 9:039 222008 
CR us 11.6 15.2 


* All differences are in favor of the exper 


mental conditions. 

and the task of mere gazing at serially 
presented colors resulted in an increase 
of about 12 log. conductance units above 
the average skin conductance obtained 
during a comparable period of mental 
repose. 


The Gentralist Position 

If it is assumed that the mental activ- 
ity of color naming, as represented in the 
MW condition, can be fractionated into 
motor, sensory, and central components, 
and that the noncentral components can 
be subtracted out in order to determine 
the dynamics of “pure” mental activity, 
then it may be reasoned (as implied ip 
the centralist position of Benedict 2: 
Benedict [2]) that some measure of » 
energy of mental activity involved in th ( 
MW condition may be obtained by m 
ably subtracting out the energy neede 
in the expression of the MC and SC con- 
ditions. It must be further assumed that 
the MC and SC conditions exercised com- 
pletely and exclusively the motor and 
sensory components, respec 


vely. 
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Periods. 


Of the various physiological reactions 
observed, heart beat and respiration rates 
are the best indices of total metabolism. 
Following through the procedure, sum- 
ming the differences between control and 
MC and SC conditions, and subtracting 
that sum from the difference between the 
MW and control conditions, we obtain 
the following "residues" for respiration 
(Table 3) and heart beat (Table 6): 0.128 
respiration and 1.056 heart beats per 15 
seconds. If the centralist hypothesis of 
“риге” mental work and the assumptions 
are correct, then it might be concluded 
that the light, homogeneous mental 
work, the work performed (presumably) 
by the central factor, required a little 
more than a half respiration and four 
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heart beats per. minute. The Benedicis 
concluded that their 4 per cent increase 
in rate of metabolism for rather difficult 
work could not be due solely to the activ- 
ity of the brain cells. (as they hoped to be 
able to show), but most likely to the 
muscular activity of increased heart ac- 
tion and ventilation. But if the data re- 
ported in the present study arc correct, 
and the assumptions and reasoning are 
valid, then it might be concluded that 
the half respiration and four heart beats 
per minute are required for both the 
cerebral metabolic activity for mental 
work and the supporting secondary physi- 
ological activities (respiratory and cardiac 
activities themselves included) of the 
cerebral activity. 


E. RELATION BETWEEN CHANGES IN MEN- 
TAL WORK PRODUCTS AND CHANGES IN 
PHYSIOLOGICAL ACTIVITY 


The question now arises as to the rela- 
tionship between the changes in the sev- 
eral physiological activities and the men- 
tal work product changes. The group re- 
sults indicate that mental work produces 
significant increases in heart beat and 
respiration rate, blood pressure, and skin 
conductance. 

Since each subjects results were 
treated in the same manner reported for 
the group, data are available for cor- 
relating the physiological activities meas- 
ured with the mental work products. 
The average level of the physiologi- : 
cal activities for each five-minute 
record—six such alternate five-minute rec- 
ord periods in the 55 minutes of mental 
work—were ranked and related to the 
ranked mental work products of average 
responses and average blocks for each 
five-minute record period, Eight rank- 

difference correlations were obtained for 
the results of each mental work day for 
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each subject, 320 in all. The individual 
correlations themselves demand a very 
high value, 4 degrees of freedom with 
only 6 pairs of measurements, to be re- 
garded as significant. But the combining 
of four correlations, four days for each 
subject, and the combining of these for 
all subjects reduce the magnitude of the 
value demanding significance, The com- 
bined correlations provide information 
on the presence and direction of an exist- 
ing relationship between some physio- 
logical activity and mental work. We аге 


not aware of any reported correlations - 


between the same physiological activities 
and mental activities made from coinci- 
dent measurements and therefore have 
no basis for comparing the magnitude of 
correlations obtained in the present study 
with others. However, it might be noted 
that Darrow and Heath (13) obtained 
correlations of the order of .go between 
similar physiological activities in re- 
sponse to discrete stimuli and certain per- 
sonality factors as measured by the ques- 
tionnaire technique. Wenger (30) ob- 
tained correlations of the order of .25 be- 
tween some similar physiological activi- 
ties and rate of recitation, speech, count- 
ing, tapping, and tonguing. 

The Spearman method of rank-differ- 
ence correlation was used, First-place 
rank was given to that measurement hav- 
ing the greatest numerical magnitude in 
each set of six measurements of each of 
the two variables correlated, No correc 
tion was made for trend. 

In combining the correlations for the 
four MW days the z transformation was 
uscd. The z transformation was also used 
to obtain the combined correlation for 
all subjects. No correction was made for 
similar rank values, The rho's were not 
translated into Pearsonian 7. 

Table 12 presents the combined rho's 
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TABLE 12 


COMBINED CORRELATIONS О 
ALL SUBJECTS (df=30) В 


r Four Days or MENTAL Work FOR EACH SUBJECT (df =12) AND FOR 
ETWEEN THE CHANGING MEANS OF THE WORK PRODUCTS AND 


THE CHANGING MEANS OF THE VARIOUS PHYSIOLOGICAL RESPONSES 


Subjects 


Measurements Group 
Related Da | Gi | би | Ha Le | Me | Ro | To | Wa Wh 

Responses—Respira. 58 33 -81 59 ба 
Responses—Heart +33 | —-+5° bad -64 бо 44 
Responses—Blood_P. —.05 | —.28 $$ | Ser j = 498 
Responses—Log. Cond. | -34 77 93 «19 4 239, 
Blocks—Respiration —.4t | —-13 —.46 | —.57 | —-39 +54 
Blocks—Heart Beat 120] по = | 7:55 | 7-26 485 
Blocks—-Blood Pres. 1:1] —-06 34] =A = Ge 
Blocks—Log. Cond. | —-38 | —-76 Se ا‎ Based = 


for each subject for each of the eight 
correlations for the combined four days 
of mental work. Each combined correla- 
tion for each subject has 12 degrees of 
freedom. The standard error of z for 
12 df is 1/1/12 = .288. Thus significance 
at the 5 per cent and 1 per cent levels 
would require correlations of .51 and .63, 
respectively. Many of the correlations ap- 
proximate these levels of significance. 
Table 12 also presents in the last col- 
umn the combined rho's for the ten sub- 
jects. These combined correlations have 
30 df on the assumption that the physio- 
logical and mental work activities of each 
of the ten subjects are independent ran- 
dom samples of the same population of 
such activities in human behavior. The 
120 df which the combining of 40 corre- 
lations would warrant is not justified in 
the present combination of "four subject 
days" with "subjects," so the more rigor" 
Ous 30 df was imposed to satisfy partially 
Our somewhat questionable practice of 
combining 4o correlations. Realizing the 
initial source of the rho's (six pairs of 
measurements), the nature of the aver- 
ages that are correlated, and the larger 
sampling error of z for rho values, we 
ате not intending to extract precision 
of measured relationship; we merely wish 
to indicate the possible presence of rela- 
tion and its direction. The 3o df provide 
a SE, of .1825 which roughly suggests 


5 per cent and 1 per cent confidence in 
rho values of the magnitude of .35 and 
.45, respectively. 

In Table 12 the correlations between 
the means of the work products and the 
physiological responses show consider- 
able consistency of direction from sub- 
ject to subject. Of the eight combined 
correlations for the group, two are zero 
in value: the relationships between the 
means of relative blood pressure trace dis- 
placements and responses, and between 
blocks. Since the measurement of rela- 
tive blood pressure is questionable, these 
values are to be expected, 

The obtained combined correlations of 
.62 for respirations and responses and 
— 54 for respirations and blocks suggest 
that these work products are a function 
of the changing organization of the mo- 
mentarily mobilized energy which is in- 
directly expressed through respiration, 
and the adjustment made by the subject 
to the present work situation. It may be 
that the increasing blocking and decreas- 
ing response rate are a function of the 
subject's inability to maintain the ini- 
tially higher energy mobilization, which 
in turn may be a function of another 
correlate of the total alignments of the 
body in the performance of the simple 
mental work task. This correlate may be 
general body tension with its related 
changes in skin conductance. Tension is 
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known to increase at the onset of work 
and to be maintained or even increased 
for a time, dependent upon the task set, 
and then to decrease to a level somewhat 
above that of rest (7, 15). Thus, the men- 
tal work changes may be due to the re- 
duced respiration rate, which may pro- 
duce a “relative” anoxia in the neuro- 
muscular mechanism which is already 
taxed by repeated excitation; or another 

_ correlate (not known) may effect tension 
changes during the mental work which 
in turn may reduce the energy demands 
of the body and thus effect a reduction 
in respiration and also reduce the essen- 
tial proprioceptive afferent excitation of 
the cortex (and the wakefulness center), 
resulting in lower mental work efficiency 
(and tendency to sleep). 

Heart beat rate changes are likewise 
significantly related to the mental work 
products, as indicated by combined rho's 
.43 and —.46 for the changes in responses 
and blocks respectively. As the mean rate 
of color naming decreases and the mean 
incidence of blocks increases, the heart 
beat rate mean decreases during the 
mental work period. As with respiration, 
heart beat rate is an indirect index of 
total metabolic activity. Thus as the per- 
formance output of the practiced subject 
decreased during the working hour, the 
momentary energy mobilization likewise 
decreased. What has been said concern- 
ing respiration may be equally applied to 
the heart beat rate relationships. 

The combined correlation of .39 be- 
tween log. conductance of the skin and 
rate of color naming is significant at 
about the 3 per cent level. Since palmar 
skin conductance is an indirect measure 
of the level of alertness or apprehension 
of the subject, it may be said that as alert- 
ness decreases the rate of response de- 
creases. Likewise, since conductance level 
is directly related to the amount of gen- 
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eral body tension or tonus, it may be said 
that as general body tension decreases 
there occurs a decrease in the rate of 
color naming. Similarly, since the meas- 
urement of the skin conductance level is 
an indirect (and more reliable) index of 
varying metabolic activity (17), then as 
the monientary requirements of energy 
decrease, the rate of color naming de- 
creases during the work hour. 

The combined correlation of —.60 be- 
tween average number of blocks and 
the average level of skin conductance is 
significant beyond the 1 per cent confi- 
dence level. The correlation implies that 
as the average number of blocks per 
record period increases, the palmar skin 
conductance decreases. Likewise, as the 
incidence of blocking increases the gen- 
eral bodily tension, mental alertness, 
and momentary energy requirements de- 
crease, as measured indirectly by the skin 
conductance level decreases. 

Skin conductance changes are a func 
tion of changes in the excitation back 
ground and susceptibility of the subject 
to stimulation. Stimulation results in 
momentary increases in conductance 
(GSR's) which recovers to the initial con- 
ductance level in varying amounts in 
about 15 seconds. The degree of recovery 
is a function of the altered excitation 
background as a result of stimulation. As 
will be pointed out later, blocks are as- 
sociated with galvanic skin responses, ап 
the number of GSR's decreases as the 
mental work throughout the hour con 
tinues. 'The general conductance level 28 
less disturbed as the work hour progresse 
and tends to diminish. As the number 9 
blocks increases, the number of GSR' de: 
creases. With diminishing alertness: re- 
duction in supporting tonus, the effec- 
tiveness of the individual color stimulus 
is reduced and tends less and less to res" 4 
in momentary increases in skin conduct 


TA 
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ance. Even the blocks cause fewer GSR’s, 
as will be shown. This is Robinson’s fifth 
principle of work decrement in opera- 
tion (24). Robinson maintains that the 
work decrement of a given response 
mechanism is a function of the “quali- 
lative integrity of the stimulus through- 
out the work period” during which 
changes in efficiency develop. The quali- 
tative integrity of the colors is a function 
not merely of the practiced response of 
pressing the correct key, but of the entire 
adjustment which the worker makes to 
the total work situation and task. 
Changes within, the worker, the work 
situation, and the action of work upon 
itself result in changes in the qualitative 
integrity of each of the five colors in 
eliciting the correct response. 

АП the physiological activities ob- 
served are related to the energy require- 
ments of the mentally working subjects. 
In terms of the measured changes in 
respiration, heart beat, and skin conduct- 
ance, the momentary energy require- 
ments change during the mental work 
performance. The changing rate ‘of 
respiration and heart beat (and relative 
blood pressure changes) are indicate 
of regulative changes in the circulatory 
system. The changes in skin conductance, 
rate of color naming, and incidence of 
mental blocking аге indicative of changes 
in the neuromuscular system. The vari- 
ous correlations obtained are indicative 
of the integration existing between the 
two systems. The syndrome cf physiologi- 
Cal activities is a picture of progressive 
adjustment, of changes of internal RUE 
tion with respect to the mental work iy 
and task effects upon the working Ө ҮЕ 
1sm, 


- ГНЕ 
Е. RELATION BETWEEN BLOCKS AND 1 


GALVANIC SKIN RESPONSE 


ing course 
As blocking increases during the co 


of an hour of continuovs simple homo- - 
geneous mental work, rate of respiration, 
heart beat, and palmar skin conductance 
decrease, while relative blood pressure 
tends to increase. All of these changing 
physiological activities are occasioned at 
levels greater than a resting level. The 
relationship between blocks and galvanic 
skin responses has already been suggested. 
A color-naming blocked response is char- 
acterized by a latency, of at least twice the 
median reaction time of responses occur- 
ring within the immediate minute. This 
is in agreement with Bills’. interpreta- 
tion (3). 

Figure 10 presents the plots of the 
number of blocks and galvanic skin re- 
sponses occurring per minute for each of 
the six alternate five-minute record 
periods of the 55 minutes of color-nam- 
ing work for the group. Almost a 100 per 
cent increase occurs in block incidence 
during the work period. The number of 
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Fic. 10. Changing Average Number of Blocks 
and С$К% per Minute during Color-Naming 


Work. 
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GSR’s per minute tends to decrease 
slightly during the course of the work; 
the decrease amounts to about 18 per 
cent. The last half of the mental work 
period shows practically no change in 
number of GSR's. These changes in the 
frequency of blocks and GSR’s during the 
mental work must be considered in rela- 
tion to the processes of block and GSR 
association. An attempt is made here to 
approach the problem of causal relation- 
ship in terms of “coincidence.” The tem- 
poral definition of coincidence as here 
used places the problem on a broad 
basis. Later, an attempt will be made to 
describe the "causal" relation between 
blocks and GSR's more specifically. 

The graphs of Fig. 11 describe the 
relationship between the blocks and 
GSR's in terms of the percentage of co- 
incidence between the two phenomena. 
To understand further the plots of co- 
incidence it must be recognized that 
there are different numbers of GSR's 
and blocks, and that several blocks may 
coincide with a single GSR, and more 
than one galvanic response may coincide 
with one long block. Thus it was neces- 
sary to make more than one notation of 
the degree of coincidence of block and 
galvanic phenomena. 

Figure 11 shows the relative decrease 
in the percentage of blocks associated 
with GSR’s, a decrease from 62 to 52 
per cent from the first to the last five- 
minute record periods. However, in view 
of the considerable absolute increase in 
the number of blocks during work, the 
absolute number of blocks associated 
with GSR's increases. The same may be 
noted with respect to the blocks not as- 
sociated with GSR's: an increase in ab- 
solute number and relative number (in- 
verse of the curve of blocks with GSR's, 
Fig. 11). 

While the absolute number of GSR's 
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Fic. 11. Changing Percentages of Associations 
of Blocks and GSR's, and GSR's “Caused” by 
Blocks during Color-Naming Work. 


decreases (Fig. 10), the percentage of 
GSR’s with blocks increases (Fig. 11) 
The relative increase is from 61 to 82 per 
cent from the first to the last five-minute 
record periods. The GSR's not associ- 
ated with blocks behave the opposite. AS 
work progresses there are more and more 
blocks occurring which are not associated 
with GSR's, while the fewer occurring 
GSR's are becoming increasingly associ- 
ated with blocks. This apparently co™ 
tradictory relation becomes clearer if we 
assume that.there are at least two YP 
of blocks: galvanic and nongalvanic, 16 
one type of block accompanied by greater 
parasympathetic activity and anothet 
type not resulting in or accompanied by 
increased parasympathetic activation: 


the same time, the GSR’s are becoming 


; s = in 
decreasingly associated with spurts a 
< : 1 
work rate, i.e., momentary speeding ЧР 
: ment 


color naming. Thus as the hour of 1 
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work continues, the GSR is occurring 
more frequently with inefficient respond- 
ing and less frequently with efficient re- 
sponding. There seems to be a shift in 
the pattern of color-naming responses in 
its demands on the parasympathetic sys- 
tem. 

To discern more specific causality than 
mere coincidence between the block and 
the GSR, an examination was made to 
note the percentage of GSR's which are 
preceded by blocks within one to five 
seconds of the galvanic change. Specific 
causality is assumed on the basis of tem- 
poral relation. This examination re- 
vealed that 48 per cent of the GSR's are 
"caused" by blocks and that there is an 
increasing incidence of such "caused" 
GSR's as work progresses. This percent- 
age was sufficiently high to indicate а 
causal relationship, for the GSR may be 
elicited by numerous other stimuli in the 
total mental work situation. Momentary 
increases in work rate, any considerable 
change in attention, atypical respirations, 
internal stimuli of various sorts—"men- 
tal" ог physiological—extraneous labora- 
tory stimuli may, and do, ‚elicit GSR s. 
In three of the subjects, atypical respira- 
tions were responsible for a good per- 
centage of GSR's. The evidence appena 
to be sufficient to say that most GSR's аге 
caused by stimuli inherent in the mental 
work, primarily the block. 

A question may be asked as to the 
nature of the blocks that are associated 
With GSR's and those that are not. Pri- 
marily the large blocks and. "block 
groups” are associated with GSR's, while 
the occasional block does not result in 
a change in the conductance level. The 
GSR accompaniment of large blocks and 
block groups is the result of disturbance 
to the subject at a perceptual level. Sub- 
jects report they are vaguely aware of a 
“color” in the window of the psycher- 


gometer, and later recall jt was red, but 
at the moment are unable to make a cor-. 
rect discrimination to press the correct 
key. They are forced to reorientate their 
attention to the color and the keyboard. 
Attention is shifted effortfully to the task _ 
by the work continuity set. The GSR is 
known to be elicited regularly by shifts 
in attention (10). If the shift is pro- 
longed, or attitudinal, as a spurt in mo- 
tivation, the general level of skin con- 
ductance is elevated to a new level of 
excitation background and work rate 
tends to be increased. It will be remem- 
bered that the general trend during 
mental work is toward a reduction in 
skin conductance, accompanied by a re- 
duction in work rate. Thus as work pro- 
gresses the blocks become relatively less 
and less the result of shifts in attention. 
What is the nature of those blocks not 
associated with the GSR? The lesser or 
occasional blocks tend to be free of GSR 
association. Although they occur quite 
frequently in the early period of mental 
work they increase in frequency as work 
progresses. They seem to be “automatic” 
in their nature, ie. the subject is un- 
aware of their occurrence, The subject 
responds and continues with the task 
without any alteration in his effort, as 
though the block were a normal variation 
їп color-naming behavior. This faltering 
in response may be due to faulty and 
inefficient operation of the implicit recog- 
nition process resulting from diminishing 
attention, and the result of competition 
among the response neural pathways. 
The general level of skin conductance 
diminishes and the incidence of GSR’s 
decreases. The higher level of attention 
is accompanied by a higher level of con- 
ductance. The greater tension during the 
early periods of work may be a [actor aid- 
ing the awareness and attention. As ten- 


sion and attention diminish, the “auto- 
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matic” block becomes more frequent. 
The diminishing tension (decreasing con- 
ductance) throughout the color-naming 
work presumably removes the reinforc- 
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ing support needed to maintain the di- 
rective set (attention, etc.), thus resulting 
in a loss of control and more blocks. 


IV. SUMMARY AND CONCLUSIONS 


A study of some of the physiological 
variables of mental work was conducted 
to obtain answers to three problems. (a) 
Do some internal physiological responses 
change significantly under conditions of 
light homogeneous mental work, and, if 
so, what is the nature of the changes? (b) 
Do the changes in some physiological re- 
sponses show any degree of concomitance 
with the decrement in mental work pro- 
duction? (c) Are there any patterns of 
internal physiological responses related 
to mental work products? 

The mental work task was color nam- 
ing. Five colors were presented serially 
in random order by means of a Bills-type 
psychergometer (6). The colors were re- 
sponded to manually at a rate deter- 
mined by the practiced facility of each 
subject. Continuous records were made 
of the changes in rate of respiration and 
heart beat, relative blood pressure, finger 
volume, palmar skin conductance, and 
galvanic skin responses. These physiologi- 
cal and colornaming responses were 
photographically recorded by means of 
a Darrow-type photopolygraph (9). 

Ten practiced, laboratory-adjusted, 
paid upper classmen and graduate stu- 
dents were used as 'subjects. For each 
subject there were designed four days of 
color naming by means of manual re- 
sponse, Days 1, 3, 6, and 10; two days of 
random tapping of the five color-naming 
keys, while blindfolded, at a rate judged 
by each subject to be his usual color-nam- 
ing speed, Days 2 and 4; and two days of 
passively looking at the five random and 
serially presented colors at the rate of go 
per minute, Days 5 and 7. Each work 


period for all experimental conditions 
was 55 minutes long, preceded and fol- 
lowed by a ten-minute rest period. Each 
subject was exposed to two days of 55 
minutes each of control rest consisting of 
a state of mental repose and relaxation. 
All the mental work days were at least 
two calendar days apart; in fact, most of 
the experimental sessions were at least 
two calendar days apart. à 

The three experimental conditions 
were designed to satisfy the historical de- 
mands of the "central theorists" (1.е., 
those who would segregate central nerv- 
ous system activity from supporting 
metabolic or muscular activity). The key- 
board-operating condition was presumed 
to elicit the motor component (MO), and 
the colorsensing condition the sensory 
component (SC) of the mental work con- 
dition (MW) of color naming by manual 
response. To satisfy the central theorists 
the MC and SC physiological effects were 
subtracted from the MW condition ef- 
fects to obtain the residual effects due to 
the so-called central component. How- 
ever, all the physiological effects of work 
of each experimental condition were 
compared to the effects of the control rest 
condition and the pre- and postrest pet’ 
ods. 3 

1. The trends of changes in the rate of 
color naming and blocking are not due р 
chance but are due to factors present 17 
the mental work operation and the 01" 
ganization of the mental worker. 

3. The average rates of respiration 
heart beat during color-naming work are 
significantly greater than the змена) 
rates dnring а control period of menta 


and 
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repose or a period of rest before and 
after the work. 

3. The average rates of respiration and 
heart beat are significantly greater dur- 
ing the mental work of color naming 
than during either the continuous work 
of random pressing of a psychergometer 
keyboard or gazing at serially presented 
colors. 

4. Changes in rates of respiration and 
heart beat during the mental work prob- 
ably represent momentary adjustments 
made to the demands of energy mobiliza- 
tion in response to the changing work 
situation. 

5. A significant residue of a half of a 
respiration and about four heart beats 
per minute remains after subtracting 
those effects due to the so-called motor 
and sensory components of the mental 
work of color naming as represented in 
mere keyboard operating and mere “ѕепѕ- 
ing” of serially presented colors. 

6. Relative blood pressure significantly 
increases during color-naming work but 
Significantly decreases during continu- 
ous keyboard-operating work and during 
continuous passive sensing of serially pre- 
Sented colors. 

7. The level of palmar skin conduct- 
ance is significantly greater uring o 
naming work than during a period o 
Терозе, or during a period of rest before 
and after the work, and greater than 
during continuous keyboard operating or 
continuous color sensing of serially pre- 
Sented colors. " 

8. The level of palmar н 
Maintained during the different forms О 
Work is related to the task difficulty, the 
degree of alertness, the amount of bodily 
tension, and the amount of energy mobil- 
ized to respond to the task situation. _ 

9. A true control base line for physio- 
logical activities of minimal mental alert- 
Ness is difficult to maintain for young 


aaults for a period lenger than ten 
minutes without the intrusion of sleep. 
All records of physiological responses of 
an hour of mental repose show a con- 
tinuous slight decline for the first half 
hour before the true base line of physio- 
logical activity appears. 

10. The changing rates of respiration 
and heart beat, and the changing level of 
palmar skin conductance during continu- 
ous color-naming work are positively cor- 
related with the changing rate of color 
naming and negatively correlated with 
the changing frequency of blocking. 

11. Changing physiological activities 
reflect changes in energy mobilization. 
As color-naming work output decreases, 
the amount of energy mobilized de- 
creases. Mental work output is a function 
of the momentary mobilization of energy, 
the momentary and previous conditions 
of the circulatory and neuromuscular 
systems, and the momentary receptivity 
of the subject to further stimulation. 

12. The changing association between 
galvanic skin responses and color-naming 
blocks indicates the existence of at least 
two types of blocks: galvanic and non- 
galvanic. 

13. Galvanic blocks are large blocks or 
“block. groups” which result from mo- 
mentarily shifted attention and reduced 
alertness. The subject is quite aware of 
this block and is forced by the task pres- 
sure to reorient attention to the immedi- 
ate stimulus. 

14. The nongalvanic block is more 
automatic and spontaneous in its produc- 
tion. The subject responds as though the 
blocked response were a normal variation . 
in color-naming reaction time. This type 
of block is more a function of response 
competition than is the galvanic block. 
As alertness diminishes, loss of control is 
evidenced by the increasing frequency of 
nongalvanic blocks. 
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1. THE THEORY OF THE MULTIPLE OBSERVER 


It has often been suggested that two 
or more independent observers would 
form a more sensitive detection unit than 
any one of them alone. This prediction 
is based on the fact that the sensitivity of 
an individual varies from moment to 
moment, so that if one observer is mo- 
mentarily insensitive, another may detect 
the signal. In the simplest case, if each of 
two independent observers has a proba- 
bility of 14 of hearing a signal, then the 
probability that both will fail to hear it 
is V5 x v4 = ¥4, and the probability that 
one, the other, or both will hear it is %- 


d the beginnings ofa 
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masked auditory threshold and has presented 
data to indicate that in the actual situation mul- 
tiple observers do not quite come up to predicted 
improvement. There are a number of reasons for 
this, the chief one being (as Schafer pointed out) 
that observers are rarely independent in their 
judgments, even if.they are physically separated 
from one another. For one thing, if there is a 
noise background, they listen to the same noise. 
For another, an experimental test usually in- 
volves a long series of signals which are the same 
for all observers. А number of investigations 
have shown that human subjects have predictable 
biases in generating a series of responses. One 
study (7), in particular, has shown that a medium- 
strength signal is less likely to be reported if it 
follows a strong signal than if it follows a weak 
signal. This tendency also produces correlation 
among the observers (in an experimental test, 
at least). Also group morale, fatigue, etc. play 
a role. 

It is obvious, therefore, that a theory of the 
multiple observer must consider the consequences 
of correlation among observers. It is easy to see 
that if the correlation is perfect, and all observers 
make exactly the same report at the same time, 
hem will be exactly as good as the 
group. The maximum gain comes when each ob- 
servcr's reports аге independent of the reports 
of all the others (for a constant-strength signal, 
if negative correlations are not admitted). The 
theory must also examine the effects of individual 
differences among the observers with respect to 
their threshold and its standard deviation. Again 
it is obvious that if one observer is much more 
sensitive than the rest, he will do most of the 
reporting for the group, and the rest of the 
group could be discarded. 
^ Another aspect of the problem—one that has 
not previously been considered—is of considerable 
importance Human observers are more sensitive 
detectors if they are allowed to make false re- 


any one of t 


2 


ports. That is, their threshold goes down, even 
when it is corrected for the amount of guessing 
implied by the false report rate. This gain is of 
little practical significance, however, unless some 
means can be found for bringing the false report 
rate back to an allowable level. One possible way 
of doing this is to allow each of a group of ob- 
servers to make false reports, but to demand a 
high degree of agreement among members of the 
group before taking action. 


The theory, therefore, should take ac- 
count of (a) the variation between ob- 
servers (as well as the variability of each 
of them around his own threshold), (b) 
the correlation between observers, and 
(c) the implications and consequences of 
false reports. The case in which there are 
no false reports by individual observers 
is simpler, and it will be examined first. 


A. INDEPENDENT OBSERVERS—NO 
FALSE REPORTS 


1. The Case of Two Equally Sensitive, 
Equally Variable, Uncorrelated Observ- 


ers 


The usual model of a threshold as- 
sumes that some characteristic of the ob- 
server varies in time, rapidly enough that 
its positions on two successive trials are 
independent. This sensitivity is ‘assumed 
to vary normally about a constant mean, 
usually with respect to the logarithm of 
signal strength. The psychophysical 
method of constant stimuli is assumed to 
display the integral of this distribution. 

This model of the threshold works 
only when there are no false reports. A 
signal of zero strength is infinitely far 
down on a logarithmic scale, and if such 
a signal yields a finite probability of re- 
port, the area under the threshold distri- 
bution cannot be finite. However, if 
observers try very carefully to avoid false 
reports, experimental data gathered 
under many different conditions approxi- 
mate this model fairly well, and we will 
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use it for an initial examination of the 
multiple-observer situation. 

For the assumptions made here the 
thresholds of the two observers are repre- 
sented by two identical normal distribu- 
tions. Their joint distribution can then 
be assumed to be represented by a normal 
correlation surface, with r — o. To find 
the probability that one or the other of 
the observers will report a signal of 
strength 5, we want the probability that 
one or both of the threshold values will 
be less than S, and this is one minus the 
double integral of the joint distribution 
from S to co on each variable. This in- 
tegral is a function only of its lower limit, 
hence as S varies from weak to strong 
fe(S) plots the cumulative distribution. 
Since the means and o’s of the two distri- 
butions are assumed to be the same, $ may 
be expressed as a deviation from the 
mean, divided by c, and the cumulative 
distribution function of S is: 


ay 
=f fL. dxdy= 
a) vee = 
= E 
na 2 E oap 2 
i = ax f ی‎ dy 
s vr Ў s yT P 
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h d ea e 
This last expression is the square of ux 


integral of the univariate normal disti 
bution function, and can be obtaint 
easily from tables. 

The probability density function 7 
given by the derivative of f,(S) with E 
spect to S. It is: 
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It should be noted that this distribu- 


tion is the same as the distribution of 
the lower of two values chosen independ- 


ently from the same normal distribution. - 


The distribution is approximately sym- 


I 


(3 


I 
=1— aU 
з Var 
metrical with a mean of —.564 and c of 
-826. 
As the number of independent, equal 


(4) 


observers increases, the distribution of 
the lowest of the set of observers shifts 
down farther from the parent popula- 
tion. The cumulative distribution func- 
tion will be the same form, but the ex- 
ponent on the brackets will be equal to 
the number of observers. The means and 
9's of these distributions have been tabu- 
lated by Hastings, Mosteller, Tukey, and 
Winsor (1) not only for the lowest, but 
for all orders in groups up to size 10. The 
mean for the lowest of three observers 1s 
—.846; for five, —1463; and for e 
—1.539. The с'ѕ for the distributions o. 
the lowest decrease to .587 for N = 10. 


?. The Case of N Independent Observ- 
ers: No Restrictions on Individual Means 
and Standard Deviations 


The formulas for the cumulative dis- 
tribution of the best of N observers fol- 
low readily from the argument (Аа 
above, The only difference 15 d we 
Сап no longer make the same er? 
Mation of § for all observers, since E 
5 allowed to heve a different mean an 


oy HORS ey 
С) Kr dx 


c. If Музы М; represent the means of 
the observers and 01, - - 4 0, the corre- 
sponding c's, then the probability that at 
least one of N observers will respond to 
a signal of strength $ is given by: 


t+ ++ dx, 


NE e ахь ~ 

If we perform on each variable Х;, the 
transformation 2; = (X; — M;)/s; ме 
have: 


(my I (Y 
i di оі ёа f. І 2 on 
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This distribution can be plotted, with 
a little effort, from tables of the integral 
of the normal curve, for given values of 
the means and c's. 

In order to discuss the question of the 
set of means and c's that maximizes the. 
difference between the sensitivity of the 
group and the sensitivity of the best ob- 
server in the group, it is necessary to con- 
sider the concept of "best observer." The 
assumptions we have made so far allow 
two observers to have the same mean but 
different c's, while both are normally 
distributed. If this condition were realiz- 
able, we would have the situation illus- 
trated in Fig. 1. Observer A would be 
more sensitive to signals above the com- 
mon mean, but observer B would be 
more sensitive to weak signals, and the 
combination would be very effective. 

However, common sense indicates that 
this situation should be very difficult to 
obtain and experimental evidence con- 
firms the opinion. In realizable situa- 
tions, the o's of individual subjects are 
not very different, and any considerable 
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Fic. 1. Report probabilities for two observers 
with the same mean but different g's. Curves 
marked with crosses show report probabilities 
for teams of two observers. 


increase in c is usually accompanied by a 
considerable departure from normality 
of distribution. As a consequence, the 
assumption of unrestricted variation of 
05 is unreasonable, and сап be aban- 
doned without much loss of generality of 
application. 

If we restrict our assumptions so that 
only the means are variable, and if we 
fix the lowest mean, then it can be seen 
from formula 4 that the probability ofa 
report by at least one observer will be 
maximized if all have this mean. This 
may be demonstrated as follows. Suppose 
M, is the lowest mean. Then the differ- 
ence between observer one (the best ob- 
server) and the group, for any value of 
S, is given by: 


LI 


Now M;,..., М, are chosen to maximize 
5, with the restrictions that M, < Ma, 
.. „ M, (and all сз equal). Since each of 
the integrals must have a value less than 
one, regardless of the value of S or of the 


M's, the expression in the brackets will 
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always be positive. Consequently, the 
product of the integrals in the brackets 
must be minimized. Whatever the value 
of S, as M; decreases, (5 — M) increases, 
and the value of the integral decreases. 
But since M», . . ., Mn cannot be smaller 
than M,, they must all equal M, to maxi- 
mize 5. | 


B. CORRELATED OnsERVERS-NO 
FALsE REPORTS 


In the introductory paragraphs it was 
indicated that the major sources of cor- 
relation among observers are in the situa- 
tion (the external noise, etc.). However, 
if we retain the assumption of a threshold 
that varies up and down in a normally 
distributed fashion, we must treat the 
situation as if the thresholds of the sub- 
jects actually covaried. We will later 
substitute what we believe to be a more 
adequate set of assumptions, but the as 
sumption of covariation of thresholds 15 
satisfactory for an introduction to the 
role of correlation. If observers make no 
false reports the picture is adequate. Jf 
variation in noise is the major source ot 
correlation, then it makes no difference 
whether we consider the signal-to-noise 
ratio to be varying uniformly for all ob: 
servers, or consider the individual thresh- 
olds to have a tendency to vary together 

The general method of deriving the 
cumulative distribution of the group Г 


тһе 
y wil 
one 


observers is the same as before 
probability that at least one observe 
report a given signal is given by 
minus the probability that none WC 
port, or one minus the multiple integ 
of the normal correlational surface. 
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> 
ever, when the correlations between vari- 
ables are not zero, the expression for the 
normal correlation surface is formidable. 
For economy of expression, let: 
cij = cj? when i = j (this is the variance 
of the it" observer) 
б = rijc;c; when ij (ri; 15 the corre- 
lation between the i*^ and j** observer). 
Letting i and j take all possible values 
from 1 to N, we have the variance- 
covariance matrix (a;;). The inverse of 
this matrix is denoted by (a) and the 
determinant of the inverse by |a]. The 
multivariate normal correlation surface 
is: 


Tip ti Xn) = ( 


The aii in the exponent denotes the ele- 
ments of the inverse of the variance- 
covariance matrix. The x's are expressed 
as deviations from their own means. A 
more complete treatment is given in 
Mood (э). 

This expression is cumbersome 
handle unless some simplifying assump- 
tions are made. Without loss of gener- 
ality the means and o's of all observers 
may be assumed to be equal, since this 
represents a linear transformation of each 
variable, and can be compensated for by 
a change in the limits of integration. It 
does constitute a loss of generality to 
assume all intercorrelations of observers 
to be the same, but if all observers are 
assumed to be equal in sensitivity and я 
Variability, the additional assumption 0 
equal r's is not difficult to make. | 

We are willing to make the assumption 
of equality of intercorrelations, but even 
80, the expression is a very difficult one 
to handle. The usual methods of expand- 
ing in a series fail, since the series be- 


5 га 
comes completely unmanageable alter 


to 


féw terms. For N = 2 th? problem is not 
too difficult, and values of the integral 
have been tabled by Pearson (5). Pearson 

(4) has also published a very ingenious 

expansion in powers of r for larger values 

of N, but the series blows up before it 

begins to converge. However, a method 

proposed to us by Dr. Bert F. Green 

allows a feasible, though tedious, solu- 

tion. It will work in the general case, but 

is relatively simple only when we inte- „ 
grate up to the same value on each vari- 

able, which in this case means that we 

assume all observers to have the same 

mean and standard deviation. 


The method consists of converting a 
correlational surface with m variables 
into a zero-correlation surface of n + 1 
variables. For five variables, equally inter- 
correlated, and integrated up to the same 
z score on each, the development is as 
follows: 

Take five normally distributed vari- 
ables, X, . . · Xs, each with mean zero 
and standard deviation of c, and all inter- 
correlations equal r. 

Now take six normally distributed, in- 
dependent variables Y, .. . Y,, all with 
mean equal to zero. Let the standard 


deviations of Y, . . . Y;—1 and of 
Fo = d Let 

Ху= Vi % 

Х«= +1 

X3=Vat¥o 


Xas Vat Ye 
S+Ys 


The correlation between X; and X; is 
the percentage of common variance, or 


Now the integral of the normal corre- 
lational surface from — oo to x; = a for 
all i's is the probability that the follow- 
ing conditions will be met simultaneous- 


ly. 


Vit Ve<a a—Yı> Ys 
Ya} Yea a—Y:> Ys 
Үз+Үѕ<а ог: a— Ya» Ye 
Ү.+Үв<0 а-Ү> Ys 
Y;+Ye<a a—Y;» Ye 


Here we have six normally distributed, 
independent variables, and ask the proba- 
bility that five of them are greater than 
a specified sixth. (u, = a — Yj, Ue 
Ya o s tg = — Уу) havea mean ofa 
and c of i, but Y, has mean equal to zero 
and в = в. The desired probability is 
the probability density of Y, taking 
some value t, and all the others (t; 
‚.., Us) exceeding t, integrated over all 
values of t, or: 


Emu 


РА 
NL 
=} [шт C d 
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This expression can be integrated nu- 
merically to give the probability that all 
the X's (correlated values) will fall below 
some specified value a. The process is 
tedious, but taking ¢ in .1 steps and sum- 
ming products seems to provide fair 
accuracy to the third decimal place. 


C. THE INTERPRETATION OF FALSE 
REPORTS 


All of the foregoing discussion is based 
on the implicit assumption that the ob- 
server either does or does not have a 
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conscious sensation of tone, and that he 
reports only when he has it. His sensi- 
tivity is assumed to vary in time, so that 
the objective signal strength that leads 
to the experience is not always the same, 
but his probability of hearing extremely 
weak signals is infinitesimally small. 

Within this framework it is difficult to 
account for the instances in which the 
observer reports that he hears a signal 
that was not physically present. It could 
be assumed that forcing a more liberal 
reporting attitude on the subject merely 
causes him to report positively in some 
fixed proportion of the trials on which 
he hears no tone. Consequently, à cor- 
rection for guessing, based on the per 
centage of false reports, should yield the 
same threshold distribution that is give? 
when there are no false reports. Prelimi- 
nary results, however, showed that this 
was not the case. 


—L (u—a)? 
md 2 5 
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It seems desirable to find a new fram? 
work in terms of which the threshold can 
be discussed. Referring to the conscious 
experience of tone adds little to the 
analysis of the thieshold, and it seems 
better to view the report of the observe? 
simply as a bit of behavior, determine 
jointly by the instructions, the signal, ап 
his own internal variability. The detai $ 
of this analysis are so closely linked t° 
the data to be presented that further di 
cussion at this point is unprofitable: 
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IL THE EXPERIMENTS 


The plotting of the relationship be- 
tween signal strength and relative fre- 
quency of report of the signal requires 
great quantities of data, gathered by the 
method of constant stimuli. Moreover, 
to get even a relatively stable result from 
instructions, particularly with naive ob- 
servers, it is necessary to keep the observer 
informed of his results. Both of these re- 
quirements are difficult to meet without 
the aid of automatic machinery. 

The main experiment was designed to 
permit five physically separated observers 
to listen simultaneously to the same 800- 
cycle tone (masked by a broad-band noise) 
and to report independently whether or 
not they heard it. Twenty-three groups 
of five men each participated in the ex- 
periment. Twelve of these groups were 
instructed to indicate that they heard the 
tone only when they were quite certain 
of it. The other eleven groups were 1m- 
structed to report whenever they thought 
they heard the tone. Thus, data were 
gathered for units of five observers under 
two different attitudes toward respond- 
ing. 

A. EQUIPMENT 
1. General 


Figure 2 shows 
ratus for presenting signals 
sponses. The unique feature 0! 
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paratus for producing signa 


the automatic signal selection. The multiple-tap 
attenuator had 16 output leads, each carrying the 
signal, but with a different degree of attenuation. 
These ranged from zero attenuation through 
14-db attenuation in one-db steps ("db," of 
course, stands for decibel). The sixteenth output 
was tied directly to ground and carried no signal. 

The 16 signal strengths were fed into a binary 
fan (see Fig. 2A) which selected one of the 16. The 
selection was controlled by the pattern of energi- 
zation of the four relay coils. This pattern was 
determined by the pattern of holes punched in 
a teletype tape. The 32 symbols transmitted by 
teletype may be coded into a pattern of five holes 
punched (or not punched) in a line across the 
tape. Since only 16 signal strengths were used, 
only four of the five rows of holes were necessary. 
Аз the tape advanced through the teletype reader, 
the reader transmitted the pattern of holes to the 
four relays. For example, if there were holes in the 
tape in positions 1, 3, and 4, the corresponding 
relays were closed, and the signal at 13-db atten- 
uation was selected. A sequence of signal strengths 
was punched into the tape, and the tape was 
stepped through the reader by an impulse co- 
ordinated with the signal timer. 

The responses of the observers were also 
punched into a teletype tape. A teletype per- 
forator was modified by mounting solenoids un- 
der the five keys that corresponded to a single 
punch in one of the five rows. The observer was 
given a response box with a spring-return toggle 
switch, and told to push the switch on the trials 
on which he heard the tone. Each observer con- 
trolled one of the five solenoids, so that a per- 
formance could be scored by counting the holes 
in oné row of the response tape. In normal opera- 
tion the teletype perforator advances the tape as 
soon as any key is depressed, punching out the 
code corresponding to that key as it does so, To 
keep the responses to a given signal lined up, the 
normal perforator circuit was disconnected and a 
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Fic. 2A. Schematic diagram of binary relay fan. 


pulse from the signal timer advanced and 
punched the tape. The observer's response key 
actually controlled a locking relay, which, in 
turn, kept the appropriate solenoid energized 
until the tape was punched. The same impulse 
that actuated the perforator cleared the locking 
relays. 

The observer's response key was a double-throw 
switch. For the main experiment, only a yes-no 
response was required and the two poles were 
connected together so that the switch could be 
operated in either direction with the same result. 
However, in some experiments, four categories of 
response were required (corresponding to differ- 
ent degrees of certainty that a tone had been 
presented). For this condition the response-box 
wiring was changed so that one box controlled 
two rows of holes on the response tape. The four 
categories of response were indicated by the ob- 
server by throwing the switch both ways, to the 
right, to the left, or neither. Only two observers 
could be run simultaneously under these con- 
ditions. 

Reading the response tapes took additional 
apparatus. Counting the number of holes in one 
row of the tape gave the total number of re- 
sponses, but this total had to be broken down by 
signal strength to be useful. The information on 
each response tape had to be broken down into 
8o separate counts—the number of times each of 
five observers responded to each of 16 signal 
strengths. To do this took a panel of 8o electro- 
magnetic counters (5 columns and 16 rows). In 
order to record the counts by signal strength, two 
teletype readers were run synchronously, one 
reading the signal tape and the other the re- 
sponse tape. The signal-tape reader sclected the 
row of counters to be activated, and a hole in the 
response tape was recorded on the counter in the 
corresponding column. The readers were ad- 
vanced every second, so that a tape containing re- 


sponses to 180 signals could be scored in three 


minutes. This device made it feasible to score the 
performance after each trial and inform cach 0b- 
server of his results before the next trial. 

Two other scores were needed. For the eval- 
uation of the group as a joint detection unit, it 
was necessary to count, by signal strength, the 
number of times o, 1, 2, 3, 4, Or all 5 observers 
responded to a given signal. From these counts 
curves could be plotted showing, for cach signal 
strength, thc percentage of times at least one, at 
least two, etc. observers responded. A special 16° 
lay circuit, fed by the response tape, made this 
count possible. . 

The other count was for the intercorrclation 
of observers, This, again, had to be made by 
signal strength, since the correlation is mean- 
ingful only if signal strength is partialed out- 
The count was also made separately for cach 
pair of subjects. Теп different pairs can be drawn 
from five observers, so each response tape con- 
tributed data toward 160 different correlations. 
The counts that had already been made po 
vided the marginal totals of а two-by-two COY- 
relation table for each pair of observers. The 
only additional information needed was one hé 
the cell frequencies. This was obtained with x 
help of another relay circuit, which responded " 
coincidence, of. punches in a specified pair 
rows on the response tape. 


2. Stimulus Data 


a. Timing of signal. For all experiment jo 
signals were separated by a uniform perioc , 
five seconds. The duration of the signal was ja 
second. The noise was on continuously e (or 
whole period of the test, and each ири Yn 
blank) was preceded by about one second 3 ў 
warning signal. The warning signal was 2 oet 
damped oscillation that was clearly audible а 
the noise. 


nis the 


THE 
à 


b. The signal. The signal was an 80o-cycle 
pure tone, generated by a General Radio oscil- 
lator. Its intensity, for the loudest signal used, 
was —37.3 db re 1.0 volt. This measurement was 
made at the carphones, with a Ballantine Volt- 
meter. 

c. The noise. The noise was generated by a 
6D4 gas tube, amplified. The spectrum of the 
noise generator, as measured at the earphones by 
a Hewlett Packard wave analyzer set for 135 cps 
half bandwidth, was flat to within one db from 
400 to 2500 cps, with a drop of 10 db from the 
peak down to 100 cps, and a drop of about 12.5 
db from the peak up to 10,000 cps. 


The noise intensity was measured for a band, 


from 500 to 2400 cps. An amplifier with a high 
input impedance and a band-pass filter were con- 
nected in parallel with the carphones, and the 
output of the filter was measured with a Ballan- 
tine Voltmeter. The rms voltage at the output 
of the filter was —28.0 db re 1.0 volt. This value 
represents a correction of the actual Ballantine 
reading for the fact that the noise peaks were 
clipped, and a correction for the fact that noise, 
rather than a sine wave, was being measured. 
The noise level in a one cps band was, therefore, 
—бо.8 re 1.0 volt, for the 1900 cps band from 
500 to 2400 cps. Ў 

The signal-to-noise level of the loudest signal 
Was —37.3 — (—60.8) —23.5 db. 

d. The earphones, The earphones used were 
PDR.8's. Their frequency response curves were 
obtained for a 1 volt constant input with the ear- 
phone feeding into a 6-CC coupler. The resulting 
sound pressure readings were corrected (3) for the 
earphone cushions that the observers wore. 

The sound pressure level was fairly uniform 
Over the range from 100 to 7-8000 CDs. Of the 
ten individual phones used, ninc varied less than 
4 db in the range from 500 to 2500 Ср The 
one exception had a sharp peak at 2000 CPS, fol- 
lowed by a dip at 2500 cps. This range was 15-5 
db, but because of the frequencies at which the 
deviations occurred, the noise level as calculated 
above should apply even in this сазе. None of the 
Phones showed any peculiarities in the immedi- 
ate region of 800 cps. 

At 800 cps the sound i 
from 100.0 to 107.0 db ze one microbar for a 
1 volt input. This maximum deviation was be- 
tween the right and left phones used by observer 
No. 2, The other pairs were better matched, 
differing by 1.5, 1.0, 4.0, and o. db. 

The loudest signal used was —37- f; 
volt. Hence the sound pressure level for this 
Signal was between 62.7 and 69.7 db re one 
microbar, depending on the phone used. The 
Noise, in terms of energy рет Cy 

Clow this. 
€. The range of signals. 


pressure levels varied 


g db тет 


cle, was 23.5 db 


The automatic atten- 
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е e 
uation was supposed to cut the signal intensity 
by 1-db steps, over a range of 15 db. It failed 
slightly in doing this. No single step was off by 
more than о.1 db, and the maximum cumula- 
tive error was 0.3 db. The actual intensities, 
expressed as decibels attenuation from the loud- 
est signal, were 0, 1, 2, 3, 4, 5, 6.1, 7.1, 8.2, 9.3, 
10.2, 11.2, 12.2, 13.1, and 14.2. All graphs ex- 
pressing results are corrected for these errors, 


B. OBSERVERS 


The observers were all enlisted military per- 
sonnel from Fort Devens, Massachusetts. They 
were brought in each morning and returned in® 
the evening, and were available for testing for 
five or six hours. 

Twenty-three groups of five men each par- 
ticipated in the main experiment. Of these 115 
observers, 103 were different individuals. In seven 
instances, men were erroneously returned for a 
second test period. In addition, one group of 
five men was intentionally returned for a num- 
ber of days for another purpose. On their first 
day they ran under the standard conservative 
instructions. On the second day they ran under 
standard liberal instructions, In no case was 
there evidence of a practice effect from the first 
day's testing, so these 12 repeat observers were 
treated in the same way as the rest of the men, 

On the whole, the men were remarkably co- 
operative. Conditions in the listening rooms 
were far from ideal, particularly for the earlier 
groups. Some of these were run in unventilated 
cubicles on a hot summer day. Often the men 
reported that they were short on sleep, but there 
were only about a half dozen known instances of 
observers falling asleep in the listening room, 
The experimenter made a practice of checking 
the response tape to correct this situation if it 
arose. Data from a 24th group were discarded 
because the members could not be kept awake, 
but in the other cases, no correction of the re- 
sults was possible. This factor thus represents a 
slight source of error. 

The Army General Classification Test scores 
of the observers were obtained from Fort Devens 
when possible. The average of the known scores 
was 109—slightly above the mean of the military 


population. 
C. PROCEDURE 


When the group of men arrived in the morn- 
ing, they were given a brief explanation of the 

urpose of the experiment, followed by detailed 
instructions on their task. They were then given 
a demonstration of the sound of the noise and 
the signal in the noise. At the end of the demon- 
stration all теп were questioned to insure that 
they had recognized the signal, and knew what 
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to listen for. They- were then given a practice 
series, made up in the same manner as the test 
series. The practice series was scored and the 
results explained to the men before the experi- 
ment proper began. There is evidence that two 
men still failed to understand (in the early part 
of the experiment at least) what was expected of 
them. Since the interest was in the performance 
of the whole group, the data from these men are 
included in the totals. Their performance curves 
for the whole day were not very atypical. 

The experiment itself was made up of listen- 
ing periods of about 15 minutes each. Each 
listening period was made up of 180 signals (10 
of each of 15 different strength signals, and 30 
blanks). It was possible to get in 6 to 9 listening 
periods in the course of one day. One group had 
6 periods, 2 had 7, 15 had 8, and 5 groups had 9 
periods. Thus the typical observer responded to 
1,440 signals, 80 at each of the signal strengths 
and 240 blanks. 

The stimulus tapes were made up in a random 
sequence, subject only to the restriction that 10 
of each signal and 3o blanks occurred on each 
tape. Every tape the observers heard had a dif- 
ferent sequence, but the same set of tapes was 
used for all groups. Preliminary experience 
showed that the first few responses on each tape 
were apt to be unreliable, so each tape began 
with four extra signals, including one loud one. 
Observers responded to these four, but the re- 
sponses were not scored. 

Every response tape was scored, and a general 
picture of the results was given to the observers 
before the next tape was run. It is believed that 
this procedure was, in large part, responsible for 
the high degree of cooperation we obtained from 
the observers. Typically, they watched the scor- 
ing and it was not unusual for strong compe- 
tition to develop in the group. The immediate 
knowledge of results also helped considerably in 
stabilizing the attitude of the observers toward 
reporting. 


The portion of the instructions designed to 
induce a conservative or liberal attitude toward 
the reporting of signals is given below. Additional 
caution or encouragement was given during thc 
course of the day, when it was indicated by the 
results. 


Conservative. groups: 


Keep in mind that it is important for you to 
be sure you hear the tone. In many cases there 
will be no tone, and you will be making а - 
mistake if you indicate that you hear one. None 
of the tones is really easy to hear, but don't push 
the switch unless you are sure that you heard the 
tone. If you are in real doubt as to whether or 
not you heard a tone, assume that there was 
none. 


Liberal groups: 

Keep in mind that all of these tones are hard 
to hear, and that you will rarely be absolutely 
sure that you heard something. But if you think 
you heard something, probably you did—report 
it. If you are very sure that you didn’t hear any- 
thing—then don’t touch the switch. 

In addition to the main experiment, two 
groups of five men each were tested under special 
conditions. These men were asked to respond 
with one of four categories of response, instead 
of the two categories (yes or no) required in the 
main experiment. These four categories were 
verbalized as follows: 

1. Certain that there was a tone. This corre- 
sponds to the "yes" category used by the com 
servative groups. 

2. Think there was a tone. If a response fell in 
either category 1 or 2, it was assumed to be 
comparable to the "yes" category of the liberal 
groups. 

3. Didn't hear it, but guess it was there. 

4. No tone, 

Categories 3 and 4 were intended to break 
down the "no" category of the liberal groups. 


ПІ. RESULTS 


A. CUMULATIVE RESPONSE CURVES 
1. Curves for All Observers 


The quantity of data gathered makes 
it possible to get a good picture of the 
report rate as a function of signal-to- 
noise ratio. Figure 3 gives this plot for all 
observers. The conservative curve is based 
on the performance of 60 observers, with 
a total of 4,900 judgments on each signal 
strength, and 14,700 judgments on blanks. 


The liberal curve is based on 55 observ” 
ers, with 4,350 judgments for signals a? 
13,050 for blanks. Each judgment W?$ 
given equal weight, although the numb 
of listening periods for an individu? 
varied from six to nine. 1 
The curves approximate а norm? 
ogive, but the approximation is not very 
close, even for the conservative curve: 
The major deviation from the ogive ee 
in the fact that the false report rate 15 "n 
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Fic. 3. Averages for all observers in main ex- 
periment, Lines marked with crosses arc cor 
rected for guessing. The top two lines are the 
raw and corrected averages for observers given 
liberal instructions; bottom two lines are for con- 
Servative observers. 
zero. However, this deviation extends up 
Past the middle range of signals. When 
the two curves are plotted on normal 
Probability coordinates they still tend 
toward the shape of an ogive. The upper 
branch of the curve (above 18.5 db) is an 
approximation to the normal distribu- 
tion in the case of the conservative 
Sroups, although the two loudest sm 
Were reported somewhat too infrequently 
for the distribution to resemble the P 
Mal very closely. The same is true of the 
liberal observers, to a greater extent. 
These curves are known to include n 
Sources of error—partial equipment с - 
ures, drowsy ог uncooperative Ed 
€tc. However, it was impossible to discar 
data for individuals in considering the 
effectiveness of the group; 50 these curves 


are presented for comparison with the 
curves for the group considered as a mul- 
tiple detection unit. 

Each of these curves shows one marked 
deviation from a smooth line. The liberal 
curve has a dip at 12.5 db and the con- 
servative curve at 10.5 db. It is difficult 
to give a meaningful statement of the 
significance of these deviations, but at 
least one of them appears to be within 
the limits of sampling variability. То“ 
test this we took individual percentage re- 
ports for the questionable point and for 
the point on either side. Each percentage 
was subjected to the arc sine transforma- 
tion, and the variance of individuals was 
computed for each point. The variances 
for the three liberal points were tested 
for homogeneity by Bartlett's test, and so 
were the three conservative variances. 
Both sets were found to be homogeneous, 
so the estimate of the variance of an in- 
dividual point was based on the variance 
of the set. The expected percentage in 
each case was estimated graphically, and 
converted to an arc sine. The difference 
between the estimated and the observed 
values was divided by the appropriate 
standard error of the mean to yield a t 
value. For the dip in the conservative 
curve, this ¢ was .96 and for the liberal 
curve it was 2.00. For 54 df the 5 per 
cent level of ! is 2.01, so that even the dip 
in the liberal curve is not quite up to the 
conventional level of significance. How- 
ever, these are conservative estimates of 
significance, since they ignore the corre- 
lation between observed and estimated 
percentages. 

There is no reason to suspect the ap- 
paratus in the case of either of these dips. 
The groups were run on alternate days, 
so any apparatus failure too intermittent 
to be detected by other means should 
show up in both groups. 

The correction for guessing. If the 


12 


liberal observers attain their higher re- 
port rates by guessing, it should be pos- 
sible to detect it from the data. We 
assume that an observer either hears the 
signal or he doesn’t, but that if he doesn’t 
hear it, he has a certain probability of 
reporting anyway. If this is the case, by 
instructing the observers to be liberal in 
their reporting, we have merely increased 
the probability of reporting when noth- 
ing is heard. 

Under these assumptions, when no 
signal is presented, none can be heard, 
and the number of false responses gives 
us the probability of a guess. Let Р, be 
the true proportion of signals heard, and 
P, be the proportion of guesses. Then 
(1 — PP, will be the proportion of re- 
ports attributable to guesses. If P, is the 
observed proportion of responses, then 
Pi + (1 —P)P,—P,; and P,— (P,—Pj)/ 
(а — Р). P, is the corrected proportion of 
reports. 

"These corrected percentages are shown 
in Fig. g. If the assumptions we made 
above were true, these corrected curves 
under liberal and conservative attitudes 
should be the same. Since they are not the 
same, the additional reports made under 
the liberal attitude represent something 
more than a guess. 


2. Curves For Selected Observers 


Figure 4 gives a better picture of what 
the cumulative response distributions 
should be. It is plotted on normal proba- 
bility coordinates so that deviations from 
normality may be seen easily. It was 
pointed out in the previous section that 
the average curves for all observers were 
known to contain some sources of error. 
An attempt was made to eliminate the 
more gross sources of error. It was felt 
that any observer should have been able 
to report 95 per cent or more of one ol 
the louder signals if he had been awake 
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Average performance of selected ob- 
plotted on normal probability coordi- 
nates. Top line is liberal observers, bottom line 
conservative. 
and alert throughout the experiment. 
Therefore, we discarded the data of any 
observer in either group who failed to 
reach the 95 per cent report level for at 
least one signal strength. This criterion 
eliminated 6 from the conservative group 
and 7 from the liberal group. This cri- 
terion may seem too stringent for the 
conservative group, and the question 
might be raised as to whether we are dis- 
carding observers who lapsed into an- Í 
other state (and hence do not represent \ 
the same population аз Ше rest) ОГ | 
whether we are capitalizing on error and | 

| 
| 


discarding the extremes of a continuous | 
distribution: Actually there was а strong 
tendency in both groups for those who 
fell below 95 per cent to fall well below 
it. A few of the observers who were dis- | 
carded probably represent extreme cases | 
of insensitivity to the masked signals. | 
However, we feel that inattentiveness or | 
actual sleep was responsible for most of 
these exclusions. 

In order to make the selected groups 
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more homogeneous, an additional cut-off 
was established for false report rate. Con- 
servative observers with false report rates 
of 5 per cent or higher were discarded 
(an additional 13 observers). Liberal ob- 
servers whose false report rates fell below 
15 per cent (two cases) or above 35 per 
cent (two cases) were also discarded. This 
left 41 observers in the conservative 
group, and 44 in the liberal group. Un- 
fortunately, these criteria do not elimi- 
nate all sources of error. For example, 
the dip in the liberal curve at 22-5 db is 
almost certainly due to occasional equip- 
ment failures at this signal strength. Most 
of this dip comes from on 
and the records showed an ex 
ency for all five observers to miss the same 
signal. However, it was felt that any 
further selection of cases on the basis of 
the records themselves could lead to an 
unrealistic picture of the process under 
examination. 

The resulting curves (Fig. 4) are not 
very different from the total averages. 
The conservative curve is sharpened, that 
is, it is lower for the weak signals and 
higher for the strong ones. This, of 
course, is to be expected from the nature 


of the selection process. The upper 


branch of the conservative curve for se- 


lected observers more nearly approxi- 
mates the normal, but still shows a falling 
off for the strongest signal. The selected 
liberal observers have the same false re- 
port rate as the unselected group, but the 
rest of the curve is raised. This curve also 
shows a better approximation to nor- 
mality in its upper half, but still falls off 


for the strongest signals. 


B. Tur PERFORMANCE OF MULTIPLE 
OBSERVERS 


treme tend- 


Cumulative response curves ‘were com- 
puted for the group as а detection unit. 
These curves show, for each signal 


e or two groups, ` 


E ‘ 
strength, the percentage of times that 
at least one observer responded to a par- 
ticular signal; the percentage of times 
at least two responded; and so on up to 
the percentage of times all five of the 
observers responded. All the reports that 
go to make up the percentage report for 
the “two-or-more” curve also go into the 
curve for “one-or-more.” Thus the five 
curves may have the same ordinate, but 
they cannot cross one another. These? 
curves are plotted as parts of Figs. 16 and o 
15, Fig. 17 for the observers working 
under a liberal attitude toward report- 
ing, and Fig. 16 for observers instructed 
to report only when they were certain 
they heard the signal (conservative atti- 
tude). 

If the reports that go to make up these 
curves were used in a detection situation, 
it would be necessary that the false report 


100| 
9 ГТ 4 
— 4 OR MORE REPORTING 
(LIBERAL ATTITUDE) 
90) 
4 2 OR MORE REPORTING 
(CONSERVATIVE ATTITUDE) 
80| 
o AVERAGE INDIVIDUAL 
CURVES ( CONSERVATIVE 
ATTITUDE) 
70}— 
3 
5 60 
a 
ш 
[3 
- 
= 50 / 
ш 
о 
с 
Ш 
а. 40 - اسسا‎ 
| 
зо | 
20 - 
10} m. 
se 
өй 


ol L 
pane 9.5 115 135 155 nS 19.5 N5 255 
S/N IN DB 


Fic. 5. Comparison of average individual per- 
formance with group performance under liberal 
and under conservative instructions. 
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rate be low. With observers working 
under a liberal attitude toward report- 
ing, for example, it would probably be 
necessary to adopt a criterion of four or 
more observers reporting. Even this cri- 
terion gave a false report rate of 5.7 per 
cent. The requirement that all five ob- 
servers report the signal brings the false 
report rate down almost to zero for the 
liberal groups, but also has a severe effect 
-on the report of stronger signals. 
When false report rates are held con- 
stant, there is little difference between 
the effectiveness of the groups working 
under the two different attitudes. Fig. 5 
shows a comparison of the curves for 
"four-or-more" reporting under the lib- 
‘eral attitude, and "two-or-more" report- 
ing under the conservative attitude. 
These curves have approximately the 
same false report rate, and the cumula- 
tive response curves are quite similar. 
The liberal groups were somewhat more 
sensitive to weak signals, but this may be 
due in part to the fact that they had a 
slightly higher false report rate. The con- 
servative groups were actually slightly 
superior in detecting the stronger signals. 
The curve for “all five" observers re- 
porting under the liberal attitude has a 
.15 per cent false report rate. To get a 
lower rate for the conservative observers, 
we also have to adopt a criterion of all 
five reporting. In this comparison the 
liberal group is clearly better. However, 
the "four-or-more" (.17 per cent) and the 
"three-or-more" (.78 per cent) criteria 
yield very low false report rates for the 
conservative groups. If we compare either 
of these curves with the comparable lib- 
eral curve (all five reporting), we see 
again that the liberal groups are superior 
on weak signals, inferior on strong ones. 
Figure 5 also compares the two group 
curves with the average curve for indi- 
vidual observers working under the con- 


servative attitude. The false report rate 
for the individuals is almost identical to 
that of the conservative groups (two or 
more observers reporting) so that a direct 
comparison is possible. If the effective- 
ness of the group is measured in terms 
of the strength of signal which is re- 
ported 50 per cent of the time, then the 
group is not very superior. This gain is 
only slightly more than one db. How- 
ever the curves show that this compari- 
son in terms of the conventional thresh- 
old does not tell the whole story. The 
group makes a sharper distinction be- 
tween signal and no signal than the in- 
dividual does. If we compare the two 
on the strength of signal that will be 
reported 95 per cent of the time, the 
group is two db better. 


C. INTERCORRELATIONS AMONG OBSERVERS 


In the main experiment, five observ- 
ers listened to, and reported on the same 
signals. In the introduction to this re- 
port it was shown that the effectiveness 
of the group was dependent, in part, 
on the tendency for the observers to 
report, and to miss, the same signals. 
More than this, the correlations between 
observers yield an estimate of the pro- 
portion of the variance common to all 
observers. Since the observers were phys- 
ically isolated from one another, there 
is no way that one of them could have 
gained knowledge of the response made 
by the others to a given signal. As à 
source of coramon variance, then, we are 
left with variation outside the observers 
—i.e, the masking noise. It is possible 
that other, and unintended, noises occa- 
sionally penetrated the sound-shielded 
listening booths, the earphone cushions, 
and the masking noise. These external 
noises may have made a small contribu- 
tion to the common variance. Momen- 
tary variations in the masking noise, 
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Fic. 6. Average intercorrelations of observi 
and under liberal instructions (bottom line). 
making up the average (120 possible fo: 


however, seem to be a more important 
source of common variance. Other sec 
ondary sources include those mentioned 


in the introduction, fatigue, sequence 


effects, etc. 
The correlations between observers are 
meaningful only if the effect of signal 
strength is partialed out, since there 15 
a strong tendency for all observers to 


report the strong signals and to fail to 


report the weak signals and she blanks. 
For this reason, cosrelations were com- 
puted by signal strength. 

The data were given in the form of a 
dichotomy, report or no report, and the 
coefficient was 
used. Separate correlation coefficients 
were computed for each of the ten pairs 
in each group of five observers, 50 that 
each group yielded ten correlations for 


и. ха piz 
p 
iiz, o!20 
ун СӘ 
6 125 9 35 
+ х 
108 74 Il 
uo по d 


o—o CONSERVATIVE 


x LIBERAL 
x2 


15.5 17.5 19.5 21.5 23.5 


each of 16 signal strengths. Each indi- 
vidual correlation was based on 60-90 
observations for signals, and 180-270 for 
blànks. The correlations for a given sig- 
nal strength were averaged by converting 
each т to Fisher's Z, averaging the Z's, 
and converting back to 7. The resulting 
average correlations are plotted by signal 
strength in Fig. 6. Separate plots are 
given for liberal and conservative ob- 
servers. 

The nature of the data was such that 
correlations could not always be com- 
puted. When the signals were strong, in- 
dividual subjects often reported every 
signal. In this case, the correlation is in- 
determinant. In other instances each of 
two observers missed one or two signals. 
If the missed signals were the same for 
both observers, the correlation was +1; 
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if not, it was —1. Perfect correlations ob- 
tained this way can also be considered 
indeterminant. They were not included 
in the average. 

'Thus the correlations for the strongest 
three or four signals in both groups, and 
also for the weaker signals in the con- 
servative groups, tend to be quite un- 
stable. Not only are there fewer inter- 
correlations to average, but each of the 
individual correlations tends to be un- 
stable because of the extreme marginal 
split. However, feeling that an unstable 
estimate was better than none, we com- 
puted and averaged every determinable 
correlation, no matter how extreme the 
marginal split. The graphs in Fig. 6 
show, alongside each point, the number 
of correlations making up the average. 

The correlations between members of 
conservative groups fell between .5 and 
6 for most signal strengths, and the 
question arises as to whether or not these 
correlations can be assumed to be drawn 
from the same population. An accurate 
answer to this question is extremely diffi- 
cult to obtain, but we can make a crude 
estimate. The standard error of the tetra- 
choric correlation is given as: 


_ 1 / 0) [- (= 7] 
ud VN P 90? 


where p and q represent the marginal 
proportions of one variable with z, as 
the ordinate of the normal curve cor- 
responding to that proportion. ‘The cor- 
responding proportions and ordinate of 
the other variable are p’ and q’, and zy. 

The average r is approximately .55. 
We can make an approximate test of the 
hypothesis that the various average ;'s 
are drawn from a population with r — 
.55 by the following procedure. We as- 
sume that the two margina] distributions 
are the same, and take the data for these 


'alues from Fig. 3. We simplify further 
by taking a single value of N (the num- 
ber of cases on which a single tetrachoric 
r is based). For convenience, we used 81. 
The standard error of a tetrachoric r of 
-55 was then computed for the marginal 
splits at each signal strength. To esti- 
mate the standard error of the mean 
correlation we divided by the square root 
of the number of correlations on which 
the average was based. The individual 
tetrachoric correlations are not normally 
distributed, but the distribution of the 
mean of 50 or more of them should tend 
toward normality, so that the deviations 
of the means from the over-all mean of 
.55 were evaluated in terms of the normal 
distribution. 

Three of the 16 average correlations 
deviated beyond the 5 per cent confi- 
dence limits so established. The value of 
Go at 13.5 db exceeded the confidence 
limit of .597. At 17.5 db, r was .59; the 
confidence limit is .576. At 21.5 db r was 
.46; the lower confidence limit is .494- 
If we had real confidence in these limits, 
we should have to reject the hypothesis 
that these correlations came from the 
same population, since, if the probability 
is .o5 that any one will fall outside the 
limits, the probability (from the bi- 
nomial expansion) is .047 that 3 or more 
out of 16 will exceed the limits. 

Possible sources of error in this esti- 
mate are so great, however, that it can 
be taken as little more than an estimate 
of the order 'of magnitude of the error. 
The correlations are not all independent 
as assumed by the test. There is reason 
to believe that the groups varied among 
themselves more than might be expected 
on the basis of the same sort of calcula- 
tion. If we look at the variability of 
groups around the average value of -55» 
the extreme deviations from .55 do not 
look verv great. At 17.5 db, for example, 
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seven groups averaged above .55, one av- 
eraged .55, and four were below. At по 
signal strength were there more than nine 
of the twelve groups above or below the 
average r of .55. 

It seems reasonable to conclude that 
we have no good reason for rejecting the 
hypothesis that the correlation between 
observers is independent of signal 
strength when observers adopt the con- 
servative attitude. The conclusion can 
only be regarded as tentative, but at 
least there seems to be no evidence in 
these data for any trend. 

Even the evidence for absence of a 
trend is doubtful. When we exclude from 
consideration those observers having а 
false report rate exceeding 5 per cent 
and also those who fail to reach 95 per 
cent report on any of the strong signals, 
we find some indication of a trend in the 
figures. For this selected. group of con- 
servative observers, the correlations on 
the weaker signals were higher than 
those on the stronger signals. In making 
up this selected. group of observers, 19 
men were discarded—13 for a high false 
report rate, and 6 for failing to reach 95 
per cent report on any signal. The dis- 
cards were so arranged in the groups that 
there were бо possible intercorrelations 
among the selected observers. The aver- 
age intercorrelations, together with the 
number of individual correlations on 
which the averages were based, are as 
follows: .64(31); -72(24) .66(24); 64 (33); 
-59(46); .62(48); .58(50); 58057); 5668) 
.62(57); -58(60); .54(60); -56057)* HED 
.6o(14); -46()- These correlations are 
listed in order of ascending signal 
strength, with the first one being the 
correlation when по signal was pre- 
sented. 

It may be see 
practically all о 
increased with 


n from these figures that 


f the correlations were 
respect to those from 


the unselected groups. This was to be 
expected, on the grounds that the selec- 
tion procedure eliminated those observ- 
ers who were inattentive, or who failed 
to follow instructions (too liberal in re- 
porting). The relatively greater increase 
on the weak signals was not expected, 
however. It might be argued that our 
selection on the basis of false report rate 
eliminated those whose error variance in 
reporting blanks happened to be high, 
This would explain the relatively large 
increase in the correlation for the ' 
blanks, but not for the weak signals. 
There was no explicit selection on the 
basis of response to these, so that our 
selection procedure should not have sys- 
tematically increased these correlations. 
For the liberal groups, Fig. 6 shows 
that the average intercorrelation was not 
independent of signal strength. There is 
a definite trend in the correlations, with 
those for blanks and weak signals being 
lower than those for the stronger signals. 
The data for selected liberal observers 
show the same thing. The selected ob- 
servers average .07 higher, but this in- 
crease is uniform (within reasonable 
sampling limits) for all signal strengths. 


D. RATE OF INFORMATION 


If we consider the individual observer 
as a device for decoding signals into 
reports on the presence OF absence of a 
signal, we can arrive at another method 
of evaluating the effect of the attitude 
taken by the observer. If the observer 
adopts a liberal attitude toward report- 
ing, this is analogous to turning up the 

ain on the last stage of an amplifier 
system. If the signals being amplified are 
weak, amplifier noise will be increased 
along with the signal, and the result may 
not be helpful. In the case of the observ- 
ers, more signals are reported, but more 
blanks are reported as signals, too. The 
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Fic. 7. Individual values of information transmitted per signal plotted against percentage report 
(signals and blanks). 


question arises as to whether or not the 
increased report rate increases the 
amount of information being trans- 
mitted by way of the observer. 
Shannon's (8) formula for rate of trans- 
mission in the presence of noise was 
applied to these data. [Rate = H(x) + 
H(y) — H(x, y).] It should be noted that 
the absolute values of the calculated 
rates have very little meaning. These 
values depend on arbitrary factors, such 
as the percentage of signals (as opposed 
to blanks) used in the experiment, and 
the strength of signals used. The maxi- 
mum rate of transmission under the 
ccnditions used (83.3 per cent signals 
and 16.7 per cent blanks) was .65 bits of 
information per symbol. The actual rates 
of transmission by the observers were far 
below this, since many of the signals 


were quite weak. However, the statistical 
characteristics and the strengths of the 
signals were the same under all experi- 
mental conditions, so that a comparison 
of conservative and liberal subjects 
seems justified. 

For these calculations signals of all 
strengths were lumped together. A four- 
fold table was constructed for each ob- 
server, showing the percentage of times 
he reported a signal when there was and 
when there was not a signal actually 
given, and the corresponding percentages 
for his failures to report, The marginal 
totals on one side gave then the per- 
centage of signals and blanks (the same 
for all observers), and on the other side 
the observer's percentage of reports. The 
formula given above was applied to these 
tables. ч 


"е. 
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Figure 7 summarizes these calculations 
for the data from the main experiment. 
It shows rate of information in bits per 
signal plotted against the percentage of 
times the observer reported (to а signal 
or a blank). Each dot represents an ob- 
server working under the conservative 
attitude, and each cross a liberal ob- 
server. 

Inspection of the plot shows that the 
liberal observers transmitted somewhat 
less information than did the conserva- 
tive observers. The mean rates were .064 
and .o85 respectively. 

On the other hand, it may be seen 
that within each group the information 
raté is positively correlated with the per- 
centage of responses. Particularly in the 
case of the conservative observers, those 


with high report rates transmit more in- 
this correlation 1$ 


formation. However, 
due in part, if not in full, to differences 
in sensitivity of the 


observers. The men 


50 


+LIBERAL OBSERVERS 


o CONSERVATIVE OBSERVERS 


with high report rates’ are those who 
most effectively discriminated signals 
from noise. If it were possible to compare 
only observers equal in sensitivity, much 
of this correlation would probably dis- 
appear. 

There is one fairly strong indication 
that this is the case. Although over-all 
report rate and false report rate are posi- 
tively (but not linearly, see Fig. 8) cor- 
related, there is no correlation between 
information and false report rate. Figure” 
g shows this plot for liberal and conserva- 
tive observers, and indicates that, within 
each group, the correlation is zero ог 
slightly negative. This suggests that those 
observers in the conservative group who 
adopted a more liberal attitude (and 
hence increased both report rate and 
false report rate) did not tend to trans- 
mit much more information. 

It may be that the observer who is 
too cautious in reporting signals trans- 
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Fic. 9. Individual values of information transmitted per signal plotted against false report rate. 


mits less than his maximum amount of 
information. These data give no direct 
indication of it. They do indicate, on the 
other hand, that when the attitude to- 
ward reporting becomes liberal, the rate 
of transmission of information drops. 


E. SPECIAL Groups—Four CATEGORIES 
OF RESPONSE 


Two special groups were tested to pro- 
vide more information on the interaction 
of cumulative response curves and atti- 
tude toward reporting. With the ex- 
ception of minor differences in the initial 
training procedures, these two groups of 
five men each were given the same ex- 
perimental treatment. Both groups were 
tested over a five-day period, rather than 
the usual one-day period, so that they 
were relatively well practiced. The mem- 
bers of both groups showed every evi- 
dence of interest in the experiment, so 
that their results are judged to be not 


only more stable than those of the other 
groups, but also more nearly representa- 
tive of what a cooperative and compe- 
tent group of observers can do. These 
men were unselected with respect to 
auditory acuity, and seemed to be repre- 
sentative of the larger sample tested. 
Instead of the usual yes-no categories 
of response, these observers were asked 
to make a four-category judgment in re- 
sponse to each signal. They were asked 
to indicate whether they were sure they 
heard the signal, they thought they heard 
the signal, they guessed that a signal had 
been presented altkough they couldn't 
hear it, or they guessed that no signal 
had been presented. The first category of 
response was intended to be equivalent 
to the responses of the conservative 
groups. А response falling in either the 
first or the second category was equiva- 
lent to a response by one of the liberal 
groups. The sum of responses in cate- 
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gories one, two, and three provided us 
with a new attitude toward reporting, 
which we have called the "radical" atti- 


tude. 

Figure 10 shows à plot of the cumula- 
üve percentage of reports (average for 
ten observers) under each of these three 
attitudes. Although these curves are 


taken from responses tO the same sig- 
conservative 


nals, the lower curves (for - 

and liberal attitudes) are quite like those 
orking under only one atti- 
n of Fig. 10 and 3 
s were 


for groups W 


tude. A compariso 
shows that the four-category group 


slightly superior (0 the average of all 
observers working under à single atti- 
tude. Their false report rates under both 
liberal and conservative attitudes, Were 
a little lower, but for most signal 
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strengths, the percentagé of reports was 
a little higher. This difference is prob- 
ably attributable to the fact that these 
two groups were particularly highly moti- 


vated. 
The table presenting individual data for each 
nay be obtained from the 


of the ten observers m 
American Documentation Institute? Each man 


made from 130 to 160 judgments at each signal 
strength (three times that many on blanks) so the 
individual curves ате fairly stable. The table 
shows individual differences. Observers 4 and 9 
were consistently low in their report rates. Ob- ^ 
server 7 Was much too free in reporting under 
the conservative attitude (8.1 per cent false re- 
ports), although his liberal and radical curves 
are comparable to the rest of the group. The re- 
maining seven observers are fairly homogeneous, 
and separate averages are given for this sub- 
group. The average of all 10 observers, corrected 
for guessing, is given. A comparison of the cor- 
rected averages for the liberal and radical atti- 
tudes shows that this additional category of 
judgment also adds something more than sheer 
uessing, although the addition in this case was 
not as large as in the shift from conservative to 


liberal attitudes. 
TABLE 1 


RATE OF INFORMATION TRANSMISSION IN Bits 
PER SIGNAL AND RESPONSE RATES FOR INDIVID- 
UAL OBSERVERS MAKING Four-CATEGORY 
JUDGMENTS 


Rate of Information 
Ob Transmission in 
> Bits/Signal 


server 
Rad. Cons. Lib. Rad. 


Response Rate 


Cons. Lib. 


.o98 .060 .369 .646 .788 
.o81 .072 .os8 .320 .588 .840 
1095 +072 +023 .370 .603 .806 
065 .074 .030 254 .449 654 
104 .077 +041 -302 .617; .812 
"rro .о7о .o79 388 . 68 
"988 .o81 .об2 .441 с 1676 
1007 -078 -047  .374 .582 .717 
o61 .043 .024  .281 .497 .665 
.ogi .092 .074 ‘331 +562 .712 


.103 


Оо v сил Ron 


н 


Avg. | -090 .076 -049 .349 .564 .738 


2For table of individual data for observers 
making four-category judgments, order Docu- 
ment 3992 from ADI Auxiliary Publications 
Project, Photoduplication Service, Library of 
Congress, Washington 25. D.C., remitting $1.25 


for microfilm (images 1 inch high on standard 35 


mm. motion picture film) or $1.25 for photoprint 
readable without optical aid. 
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Since the record.ng of four response categories 
took two of the five rows on the teletype tape, 
only two observers could be run simultaneously 
under this condition. Consequently, correlations 
between observers in these groups are based on 
too few observations to be at all reliable. They 
were computed, however, and were comparable 
to those reported in the section on intercorrela- 
tions of observers. 

Information rates were also calculated for each 


of the ten observers under each of the three 
attitudes, The results are shown in Table 1. 
Again it may be seen that the average rate of 
information decreases as observers adopt a more 
liberal attitude toward reporting. Only two of 
the ten observers increased their rate of trans- 
mission in going from the conservative to the 
liberal attitude. One observer increased his rate 
in going from the liberal to the radical attitude. 


IV. THE PROPOSED MODEL AND ITS APPLICATION 


A. THE Моркг, 


The statistical character of a sensory 
threshold has long been recognized, but 
-only in terms of a distribution of sensi- 
tivity. That is, it is usually assumed that 
an observer either does or does not hear 
a signal, and that the variability in re- 
port comes from a variation in momen- 
tary sensitivity. The usual psychophysi- 
cal experiment does not even test the 
observer to see if he will report when 
there is no objective signal. If the test 
for false reports is used, the resulting re- 
ports are treated simply as errors, to be 
kept to a minimum. 

We have shown that the false report 
should be treated as something more 
than an error in response, since observers 
allowed to make false reports show a 
real gain in sensitivity to signals. Fig. 3 
showed the average cumulative response 
curve, under both liberal and conserva- 
tive instructions toward reporting, cor- 
rected for the guessing implied by false 
report rate. If nothing but guessing was 
involved in the false reports, these two 
curves should have come together. The 
correction assumes that the observer 
either does or does not hear the signal. 
He reports positively when he does, and 
also reports positively, with a certain 
probability, when he doesn't. This proba- 
bility can be taken as equal to the false 
report rate, since the signal should never 
be heard under these conditions. The 


failure of this correction to bring the 
curves together indicates the inadequacy 
of these assumptions. 

As an alternative to the usual two- 
dimensional treatment of threshold, we 
wish to propose a three-dimensional 
model. The dimensions are signal-to- 
noise ratio (or signal strength), subjective 
intensity of signal, and probability den- 
sity of that subjective intensity. Figure 
11 gives an oversimplified diagram of 
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Fic. 11. Simplified model of the threshold. 


the model. It shows, for each signal-to- 
noise ratio, а probability distribution of 
subjective intensity. It is assumed in the 
model that such a distribution exists for 
each signal-to-noise ratio, including 
blanks, that each distribution is normal, 
and that all have the same variance. The 
means of the distributions are here as- 
sumed to decrease linearly with S/N in 
db, but to decrease nonlinearly below 
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some point. When the signals are very 
weak with respect to the noise, it mat- 
ters little whether there is actually a 
signal or not. The blank (no signal) is 
assumed to be just the limiting case of 
“weak signals. 
Д The effect of attitude toward report- 
ing is then to move a cut-off line along 
the dimension of subjective intensity. 
Any signal falling above this line will 
be reported, so that the cross-hatched 
areas represent the percentage of reports 
under conservative instructions, and the 
ruled areas are the corresponding per- 
centages for liberal instructions. 
Although these assumptions are not 
quite adequate, it is instructive to see 
how they compare with the usual as- 
- “sumptions. If we assume ап all-or-none 
threshold, normally distributed with re- 
spect to signal-to-noise ratio in decibels, 
this model would be modified to the ex- 
tent of straightening out the line relating 
the means of the normal distributions to 
S/N. Since the case of no signal repre- 
sents a negatively infinite signal-to-noise 
ratio, this means that there should be 
no false reports. We found it impossible 
to prevent false reports completely al- 
though we could, by instruction, manipu- 
late the rate at which they occurred. 
Moreover, all our plots of cumulative 
percentage of signals reported (even 
those “corrected for guessing”) showed a 
deviation from normality in the lower 
end of the scale. It could be argued that 
this result could be more simply justified 
by changing the assumption about the 
physical scale against which we should 
expect normality of threshold distribu- 
tion. If we used some transformation of 
S/N in db, we could normalize the lower 
branch of the distribution. However, no 
monotonic transformation will bring the 
blanks into line. 


The main objection to this proposed 


niodel stems from its extreme flexibility. 
By changing the assumptions about the 
function relating the means of the dis- 
tribution to S/N, or the assumptions 
about the relative variances of the dis- 
tributions, or the assumptions about nor- 
mality of distribution, it is possible to 
fit the model to almost anything. How- 
ever, the two-dimensional model does not 
account adequately for our results, and 
if we can find a consistent set of assump- . 
tions for our model, it should prove 


useful. 


г. Assumptions on Variability 


Our first concern is with the variances 
of the distributions at different signal 
strengths. In the model as it is shown 
in Fig. 11, they are assumed to be con- 
stant. This assumption turns out to be 
inadequate, and needs to be investigated. 
It is convenient to divide the variance 
into two components, the variability 
common to observers and the individual 


variability. 


a. Variance Gommon to All Observers 


It was shown in the results section 
that observers listening to the same sig- 
nal and the same noise tend to report 
at the same time and to fail to report 
at the same time. This correlation may 
be due in part to factors such as shifts 
in group morale, fatigue, and sequence 
of signals, but the principal source is the 
noise. Since all five observers are listen- 
ing simultaneously, any random fluctua- 
tion in the noise will affect all of them 
to the same extent. The relative magni- 
tude of this common variance is indi- 
cated by the size of the correlation be- 
tween observers. 

If we assume that subjective intensity 


is arandom variable composed of the sum 


- of noise intensity and individual varia- 


tion, and also that individual variation 
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is the same for two observers, then the 
correlation coefficient, r, will be the per- 
centage of the total variance that is at- 
tributable to noise. The noise is always 
the same, so this is one feature of the 
situation that is independent of signal 
strength or of attitude. In the case of ob- 
servers working under the conservative 
attitude, it is assumed that the value of r 
remains constant at .55 regardless of sig- 
nal strength. It follows, then, that the 
total variance of the distribution of sub- 
jective intensity is independent of signal 
strength in this case. 

When observers are working under the 
liberal attitude, however, the correlation 
between observers is a function of signal 
strength, being lower for weak signals 
than for strong signals. This means that 
the noise variance, which is independent 
of the effects of attitude, is now a smaller 
percentage of the total variance. This, 
in turn, shows that the other factor con- 
tributing to the total variance, the indi- 
vidual variance, is greater for weak sig- 
nals than for strong. 


b. Individual Variability 


The sources of individual variability 
are not quite so easy to identify. There 
should be at least two, although finding 
objective evidence for either is quite dif- 
ficult. There is variation in sensitivity 
and variation in cut-off level. 

There is no direct evidence for varia- 
tion in sensitivity, but it seems to be a 
theoretical possibility. Actually, it is 
probably not sensitivity to an 8oo-cycle 
tone that is varying, since such a varia- 
tion should be accompanied by variation 
in sensitivity to the masking noise in the 
critical band. If this were the case, signal- 
to-noise level should remain unchanged, 
and the probability of a report should 
not change. However, it is reasonable to 
assume that the receptor mechanism it- 


self contributes varying amounts of in- 
ternal noise, which could change the 
signal-to-noise level. 

In terms of our model, such variation 
in internal noise could contribute to the 
45 per cent of the total variance that is 
associated with the individual working 
under conservative instructions. This 
part of the individual variance could 
not change with instructions, since the 
observer can make judgments with re- 
spect to both attitudes simultaneously. Р 

The second source of individual vari- 
ability, variation in cut-off level, is the 
one that must vary with instructions. 
The intercorrelations of observers show 
that individual variance on weak signals 
is greater under liberal than under con- 
servative instructions. The external noise 
is independent of attitude, and so is in- 
ternal noise, if it exists. This process of 
elimination leaves cut-off variability as 
the only source of a difference. 

Variation in cut-off level has an effect 
that is easy to handle. The result of 
variation in cut-off level is mathematical- 
ly the same as that of a stable cut-off 
level on a distribution whose variance is 
the sum of the variance of the original 
distribution and the variance of the cut- 
off distribution. 

Given two normal distributions of x 
and у (representing here the distribution 
of subjective intensity and the distribu- 
tion of cut-off level, respectively), with 
variances 0,3 and oy, we want to find the 
probability of x exceeding y. This prob- 
ability will vary, of course, with the value 
of с. (с is the mean value of the cut-off 
distribution, expressed in units equal to 
th ¢ of the main distribution.) 

We want P(x > y) = P(x — y) > 0]. 
The distribution of (x — y) will be nor- 
mal (since x and y are both normal); with 
the mean of M, — M, = —C, and vari- 
ance of с,2 + oy (x and y assumed to 
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Thus the variable cut-off has the same 
effect as a constant cut-off equal to the 
mean of the cut-off distribution operat- 
ing on a distribution of increased vari- 
ance. 

It would be very helpful if w 
develop a theory of the change in cutoff 
variance as a function of signal strength. 
In this case we can deduce from the in- 
tercorrelations that it must change, and 
can even estimate how much it changes. 
However, in the case of an absolute 
threshold there could be little common 
variance, and hence no Way to estimate 
changes in variance with changes in atti- 
tude or signal strength. 

Since the observer does not know the 
actual signal strength at- the time he 
makes his judgment, it is a little un- 
reasonable that his variability is related 
to signal strength. We might assume that 
a change in attitude brings an increase 
in cutoff variability that is independent 
of actual signal strength, but which is 
applied to only that proportion of the 
judgments falling below the conservative 
cut-off level. This assumption would 


e could 
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thean that most of the judgments on 
weak signals would be subject to the 
liberal variance, and most of those on 
strong signals to the conservative vari- 
ance, so the trend in liberal intercor- 
relations as a function of signal strength 
would be in the right direction. How- 
ever, the correlations that are estimated 
from these assumptions do not corre- 
spond very well with the observed values 
of r. Moreover, the resulting distribution 


is not normal, but consists of elements 


of two different normal distributions. 
Since we are unable to justify any- 
thing more elaborate, we have made our 
assumptions as simple as possible. In 
terms of the model, the subjective in- 
tensity distributions under conservative 
instructions are assumed to have the 
same variance. This variance is arbitrari- 
ly taken as unity, with .55 associated 
with noise and .45 with individuals. For 
the liberal distributions, the variance is 
assumed to vary with signal strength. 
The size of the variance can be estimated 
from knowledge of the intercorrelations 
of observers. Since r is the percentage of 
common variance, and since the noise 

variance is .55. regardless of attitude, 
255. 
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a. Other Assumptions 


One other assumption calls for recon- 
sideration. It deals with the normality 
of distribution of the subjective intensity 
distributions. We have no real justifica- 
tion for this choice, and can suggest no 
empirical check. However, it seems to 
provide a good approximation, and we 
need to make only a minor change in the 
assumption. 

Observers working over long testing 
ons find it extremely difficult to keep 


sessi 
It was pointed out 


constantly alert. 
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above that in a few instances in this 
experiment observers were known to 
have fallen asleep for short periods. 
There were undoubtedly other instances, 
unknown to the experimenter, in which 
the observer lapsed into a state that 
might well have been sleep, even if his 
eyes were open. Better testing conditions 
and more careful selection of observers 
might have improved this situation, but 
it is a factor in any threshold experi- 
ment. 

The effect of this lapse is to put the 
observer into another State, as far as 
probability of report is concerned. He 
may occasionally awake and, realizing 
that he has missed a signal, guess that 
one occurred. This might happen occa- 
sionally under the radical attitude, but 
more rarely under the liberal, and not 
at all under the conservative attitude. 
We assume, therefore, that the subjective 
intensity distribution is actually bimodal, 
with the larger part of the area (98 per 
cent or more) lying under a normal 
shaped curve. The remaining 2 per cent 
or less of the area falls far below, out of 
reach of any cutoff line. When most 
of the area lies below the cut-off line, this 
assumption will have negligible effect. 
However, for strong signals, the effect is 
more important. 


B. APPLICATION or THE MODEL 
їз Application to Average 
Individual Curves 


We have spoken throughout about the 
distribution of subjective intensity. This 
is a convenient fiction, designed to facili- 
tate discussion. Our measurements are of 
percentage of report, and we assume only 
that there is some normally distributed 
variable underlying the report, and that 
the integral of this distribution above 
the cut-off level gives the percentage of 
reports. 
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To fit the model to the data we have 
fixed the means of the distributions with 
respect to a constant conservative cut-off 
level. We assume that all the conserva- 
tive distributions have the same variance, 
and since we have no independent scale 
on which to measure this variance, we 
arbitrarily take it as unity. This allows 
us to enter the table of the integral of 
the normal curve, find the value of the 
integral equal to our per cent of report 
for a given signal, and read off the corre- 
sponding x/s score. The mean of that 
distribution must be this number of 
units above (or below) the conservative 
cut-off line. The resulting plot of means 
has the same form as a plot of the per- 
centages on normal probability paper. 

Once the distribution means have been 
fixed, the liberal cut-off line can be 
plotted. Because of the assumed vari- 
ability of the liberal cut-off line, the c 
of the liberal distributions is no longer 
unity, but varies with signal strength. 
The value of the c is obtained by com- 
puting or, = V.55/7, where r is the corre- 
lation. between observers for a given 
signal strength. Rather than use the ob- 
served values of r, we drew a freehand 
smoothed curve through these values, 
and used the values from the smoothed 
curve. The observed points were quite 
variable, and the smoothed curve cannot 
be regarded with a great deal of confi- 
dence. It followed roughly the form of 
an ogive. 

After the c of the liberal distribution 
has been obtained, the distance from 
mean to liberal cut-off line can be gotten 
by looking up the x/s value for the 
observed percentage of liberal reports, 
and multiplying by c. If the model fits, 
all of these cut-off points should fall on 
a horizontal line. 


One further correction is needed. Be- 


cause of the occasional lapses of ob- 
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TABLE 2 
COMPUTATIONS FoR FITTING THE MODEL To DATA FROM THE MAIN EXPERIMENT 
Conservative Liberal 
S/N abe 
Oo Rep. Corr. 2 % Rep. Corr. r Sh 

Blank .035 .036 +1.80 +259 3264 .25 ~ + .93 
9.5 +059 .060 +1.56 .306 .312 .34 + .62 
10.5 +055 +056 +1.59 +336 +342 -35 + .51 
11.5 +072 -073 ° +1.45 +361 +368 +36 + .42 
12.5 .о88 .одо +1.34 -370 -377 -37 + .38 
13.5 тї LIS +1.21 .438 -446 .38 + .17 
14.5 +145 .148 +1.05 .481 .490 -30 + .04 
15.5 199 +203 + .83 +538 -548 41 = .14 
16.5 .276 .281 + .58 .609 .620 .42 = .35 
17.5 368 :375 + .32 «699 .712 -44 — .63 
18.5 ‚406 :505 — ої :779 -793 -46 = 285 
19.5 .659 . 671 — .44 ‚868 .884 47 —1.30 
20.5 . 806 .821 —. 92 .928 -045 .48 —1.71 
21.5 .897 913 —1.36 .961 .978 .49 —2.13 
22.5 945 .962 —1.77 -972 -9808 +50 —2.44 
23.5 971 . 989 —2.29 .981 -99895 E —3.22 


Note: r taken as .55 for conservative 0 
The correction is for an assu 


servers, it is assumed that the distribu- 
tion is actually bimodal, with the main 
portion of the curve being normal in 
form, and a small part of the area way 
down on the scale, where no cut-off line 
could reach it. We want, therefore, to 
deal only with the main, upper curve, 
and want to adjust its area to unity. If 
1.8 per cent of the area is assumed to fall 
in the smaller part of the curve, for ех- 
ample, then all areas should be multi- 
plied by the reciprocal of .982 to give 
à corrected report. 

The computations for the model-fit- 
ting to the data from the main experi- 
ment are given in Table 2. The correc- 
tion factor applied to the report rates 
was 1/.982 or 1.0183. This. assumes that 
1.8 per cent of the judgments fell out- 
side the distribution, which is probably 
too high a figure. This choice was arbi- 
trary and was made to make the report 
of the strongest signal under the liberal 
instructions nearly unity. The corrected 
plot is shown in Fig. 12 and it may be 
seen that the liberal cut-off points fall 
close to a straight line, опе sigma below 


bservers throughout. 
med 1.8% response failures. 


the conservative cut-off. There is a slight 
tendency for the cut-off points to rise 
for the strong signals, despite the cor- 
rection. The uncorrected data provide 
a plot that is, on the scale of this graph, 
indistinguishable from the corrected one 
below 18.5 db. Above this point, the un- 
corrected graph shows the means of the 
distributions sagging down toward the 
conservative line. For example, the dis- 
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tribution mean for the strongest signal is 
is 2.29 corrected, and 2.90 uncorrected. 
The corrected liberal cutoff point is 
— 8.23; uncorrected it is —2.17, or only 
.27 below the conservative cut-off, instead 
of the 1.00 that held for the weaker and 
middle-range signals. 


2. Application to Four-Category 
Judgments 


_ The same sorts of curves were plotted 
for the ten observers who used the four- 
category judgment. In this case, the area 
in the smaller, excluded distribution was 
taken as .006, instead of .018. This figure 
was chosen to make the percentage of 
report of the strongest signal under the 
radical attitude nearly one. The uncor- 
rected percentage was .g935, and the cor- 
rected percentage .9995. Obviously, the 
percentages were not observed with this 
degree of accuracy, so that the correction 
is fairly arbitrary. 

The correlations used were taken from 
the main experiment for the liberal 
curve. For the radical attitude, there 
were no correlational data. The correla- 
tions used were taken from the smoothed 
curve for liberal correlations, with the 
transformation rpg = 27; —.55. This trans- 
formation preserves the form of the curve 
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Fic. 13. Model applied to data from 10 observers 
making four-category judgments. 


relating liberal correlations to signal 
strength, and doubles its distance from 
the conservative correlation. 

The resulting curves are plotted in 
Fig. 13. Again, the fit is fairly good for 
the liberal cut-off line, although there 
tends to be a rise in the line for the 
stronger signals. The radical cut-off line 
shows this effect to a much more marked 
extent. There are several possible reasons 
for this rather poor fit on the radical cut- 
off. Our estimates of the variances of the 
radical cut-offs were complete guesswork. 
We may have underestimated the vari- 
ances of the distributions for stronger 
signals. It is also possible that we have 
underestimated these variances in the 
case of the liberal judgments as well. 
Those variances were estimated from the 
intercorrelations of observers, but as 
the signals got stronger, more of the 
correlations were indeterminant. This in- 
dicates the possibility of a systematic 
bias, since only the observers who failed 
to respond got into the correlations. 
This situation could be brought about 
by occasional signal failures, or by the 
fact that some observers were less sensi- 
tive to the signals and were, in effect, 
listening to signals a few db weaker than 
those presented to other observers. 

Another possible reason for the failure 
of the fit of the radical cut-off line lies 
in our assumption of normality of the 
distributions of subjective intensity. This 
assumption fits fairly well in the middle 
range of the distribution, but it is quite 
possible that the assumption fails at the 
extremes. The actual form of the dis- 
tribution need not deviate greatly from 
normality. It should be kept in mind 
that this method of presenting the data 
greatly magnifies deviations at the ex- 
treme of the distribution. In terms of 
deviation of observed percentage report 
from the expected value, the fit is not 
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bad. For example, in Fig. 13 the average 
percentage report was -9935 instead of 
.9995 for the strongest signal under the 
radical attitude. Jf there had been only 
one of the 1550 signals missed, instead 
of 11, the radical cut-off would have 
fitted without correction. However, the 
systematic nature of the deviation as 
plotted would seem to indicate some 
faulty assumption. 


3. Application to the Concept of 
Information Transmission 

n on results 

ans- 


It was shown in the sectio 
that the conservative observers tr 
mitted more information. There was 
some indication, however, that this state- 
ment is not universally true The ex 
treme of conservatism would be the re 
porting of no signals or blanks, whereas 
the extreme of liberalism would be а 
report at every opportunit —all signals 
and all blanks. Neither of these extreme 
modes of response would transmit any 
information, so that, logically, we must 
have at least one intermediate mode of 
response that transmits а maximum 
amount of information. 

Application of the model proposed 
here makes it possible to plot rate 9 
information transmission as a function 
of false report rate. It is assumed that as 
the cutoff lines are moved down, the 


variances of the individual distributions 


of subjective intensity increase in à sys- 
lues of these 


tematic fashion. The và 
variances were estimated front interpola- 
tion or extrapolation of the observed 
example, for any false report 
per cent the intercorre- 
S were assume 


values. For 
rate less than 3-5 


lations between observer: = 
to be .6 for all signal strengths. For false 
; cent the 


report rates greater than 3-5 Рё! се 


correlations were ass E ol 
ward the values obtained for the libera 


observers. The expected repor 
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Fic. 14- Calculated (theoretical) values ofin- 


formation transmission plotted against false re- © 


port rate. 
age of all signals was then computed for 
each false report rate and the informa- 
tion transmission rate was computed. ў 
The result is shown in Fig. 14. The 
graph shows that a single maximum ex- 
ists, somewhere near 5 per cent false 
reports. Any false report rate less than 
9 per cent leads to some loss of informa- 
tion, and suppression of false reports 
much below 1 per cent leads to serious 


loss. 


4- Application to Multiple Observers 
If each of the five individuals has a 
probability p of reporting a signal of a 
given strength, then the probability that 
at least one will report it is given by 
one minus the probability that all will 
fail to report. The joint probability that 
all will fail to report when the cut-off 
line is at a given value a, is the integral 
of the normal correlational surface up 
to the value а on each of the five vari- 
ables. The probability that at least two 
two or more) will report is this first 
robability minus the probability that 
four will be below the cut-off and one 
above. This latter probability is given 
by another segment of volume under the 
normal correlational surface. Similarly, 
the rest of the n-or-more curves may be 


obtained. 
The method of integration of the nor- 
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mal correlation:l surface discussed in the 
introduction allows us to get all these 
values. The general procedure was that 
of summing, for all values of ¢ in steps of 
21, the product of the normal ordinate 
and the area to the fifth power from t — a 
to infinity, for a normal distribution 
‘with M =o, o=1. Schematically, 


(Vol. up ю а)= У С 
96 tm 

By taking this sum for lower powers 
of the area, all the marginals of the five- 
variable surface can be computed. From 
the marginals it is possible to build up 
the volumes in the five dimensional sur- 
face for all possible splits. By changing 
the value of c, ( % = Vr] (1-r)) it is 
possible to get the integral for any value 
of т. These sums must be computed for 
enough values of a to plot the cumula- 
tive distribution of the m-or-more cri- 
teria. For the case of the conservative ob- 
servers this is relatively simple, since the 
correlation is the same for all values of 
а (т is independent of signal strength). 
For the liberal observers it was necessary 
to use different values of r for each value 
of a. 

In the model we have proposed, the 
distributions of subjective intensity refer 
to individual performance. To get the 
percentage of times m-or-more individ- 
uals respond to a given signal we replace 
the individual curves with the proper 
group-distribution. For one-or-more ob- 
servers out of five, for example, the new 
distributions will have means that are 
shifted upward, and will be skewed, with 
the tail running downward. The curve 
for all five will be symmetrical to the 
опе-ог-тоге, with mean shifted down, 
and tail running upward. The two-or- 
more and four-or-more will also be 
symmetrical to each other, but shifted 
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less. The three-or-more distribution will 
have the same mean as the individual 
distributions, but will have a smaller 
variance. Thus, the criterion of three- 
ormore reporting should yield 50 per 
cent reports for the same signal strength 
that gives 5o per cent for the individual. 
However; the group should report fewer 


t 
at 2) (Area from 1—a to «)*. 
C6 š 


of the weak signals, and more of the 
stronger ones. Examination of the data 
shows this to be the case. The 50 per cent 
points for \three-or-more and for indi- 
viduals correspond as closely as the 


graphs can be read for both the conserva- 
tive and the liberal observers. 

Before discussing the curves so con- 
structed, it is necessary to consider the 
effect of the correction for inattention 


we made in applying the model to indi- 
vidual performances. This correction as- 


sumed that the observers were effectively 
out of the system for a small percentage 
of the judgments (1.8 per cent in the 
main experiment). This left only .982 as 
the area under the main distribution, 
and the observed percentages were di- 
vided by .982 to make the area unity. 
This correction could also be considered 
as an adjustment for a slight non-nor- 
mality of the distribution. 

The effect of this assumption on the 
n-or-more curve is similar to its effect on 
individual observers. In the case of two 
observers, Fig. 15 illustrates the result. 
If the inattentiveness of the two observ- 
ers is assumed to be independent, then 
the joint distribution will be as pic 
tured, and the main surface will have 2 
volume of 1 — з X .018 = .964 under it. 
The volume under this surface from а 
to co on both axes is the computed 
value for the normal surface multiplied 
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. Assumed effect of inattentiveness on joint 
distribution of two observers. 


Fic. 


for three variables, 
the correction consists of multiplying by 
1 — 3 X .018 = .946 and so on. In other 
words, if each observer is in a state of 
nonresponsiveness part of the time, the 
number of times we can expect all ob- 
servers to respond to the same signal will 
be decreased. If the individual never re- 
sponds more than 98.2 per cent, then 
the group of five will never all respond 
to the signal more than gi.o per cent. 
The corrected marginals allow computa- 
tion of the cumulative distributions for 
all possible combinations of response. 
This correction has very little effect 
e case of the curve for all- 
five-responding. This one is uniformly 
gi per cent of its uncorrected height. 
However, this does not quite complete 
the account of the correction. These 
cumulative curves, corrected and uncor- 
rected, are laid out on a scale with zero 
at the mean of the individual distribu- 
tion, and units equal to the standard 
deviation of the individual. To get the 


expected uncorrected percentage report, 
we used the in 


dividual percentage re- 


by .964. Similarly, 


except in th 


port, converted this to ar х/ score, and 
read off the corresponding values from 
the uncorrected cumulative m-or-more 
curves. For the corrected percentage re- 
port for n-or-more observers, we used the 
corrected individual percentages (from 
Table 2). Thus the correction works in 
two ways, and the net effect is to increase 
very slightly the expected percentage re- 
port for all the curves except that for 
all-five-reporting. This one is lowered a 
little (3 per cent at the strongest signal) 
by the correction. 

Figures 16 and 17 show, for the con- 
servative and liberal observers, respec- 
tively, the corrected theoretical curves, 
with the observed values plotted on them. 
Because of the variation of r with signal 
strength in the case of the liberal observ- 
ers, computation of the theoretical values 
was quite laborious and, in general, only 
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Fic. 16. Percentage report by n-or-more ob- 


servers, conservative attitude. Solid points are 
average data from main experiment. Predicted 


values discussed in text. 


32 MONCRIEFF SMITH AND EDNA A. WILSON 


PER CENT RESPONSES 
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Fic. 17. Percentage report by n-or-more ob- 
servers, liberal attitude, Data and predictions as 
in Fig. 16. 
every other point is plotted. 

There is a very high degree of agree- 
ment between expected and observed 
values. Some degree of agreement is to 
be expected, since the theoretical curves 
are based on the performance of the same 
individuals that made up the groups. 
However, we feel that the agreement 
helps to verify the general approach. 

No new light is thrown on the validity 
of our model. Since the individual per- 
centage report was used to predict the 
behavior of the group, we have used the 
cut-off lines shown in Fig. 12. However, 
had we straightened out the liberal cut- 
off line and used it, the difference in 
expected group performance would be 
changed so little as to be indistinguish- 
able on the scale of our graphs. 


5. Extensions 


In terms of practical usefulness, the 


ideas explored here have been disap- 
pointing. Our results indicate that the 
liberal and conservative attitudes are 
very nearly equal in effectiveness when 
group criteria are selected to equate false 
report rates. It should be possible to de- 
duce from the theory whether this is 
generally true, or only happens to be true 
for the special conditions of this expert- 
ment. Unfortunately, the extreme labor 
of computing the theoretical n-or-more 
curves makes such a deduction almost 
impossible. We can speculate, on the 
basis of the calculations of rate of infor- 
mation as a function of false report rate, 
that ап extremely conservative attitude 
is inefficient, but over a fairly broad 
range of false report rates, attitude makes 
little difference. 2.255 

The gain of the group over the indi- 
vidual is also disappointingly small. It 15 
true that the conditions of this experi- 
ment were such as to minimize the gun 
of the group over the individual, but it 15 
doubtful that conditions which maximize 
the gain will greatly increase it. The con- 
ditions for increasing the gain are those 
which increase individual variance, ОГ 
which reduce correlation between indi- 
viduals. That these conditions do not 
always produce a gain was shown in this 
experiment. Shifting from the conserva- 
tive to the liberal attitude met both con- 
ditions, but did not increase the superi- 
ority of the group over the individual. . 

For five conservative observers, the cri- 
terion of cwo-or-more reporting will al- 
ways give the best approximation to the 
individual false report rate, hence we сап 
confine our attention to it. If the correla- 
tion between observers coüld go to zero 
while everything else remained ul 
changed, there would be a gain of rough- 
ly 1.5 times what it is now for the stronge! 
signals. Referring to Fig. 5 we can 56 
that this means about 1.5 db at the 5° 


| 


ae 


THE PROBLEM OF THE MULTIPLE OBSERVER 33 


per cent level, or 3 db at the 95 per cent 
level. Below the 25 per cent level there is 
actually a slight loss. 

The factors which would tend to re- 
duce correlation (slower rate of pres- 
entation of signals, variation in signal 
characteristics, etc.) should also tend to 
increase individual variability, and it 
would seem that the gain should be even 
greater. However, the interaction of the 
two factors is such that the gain does not 
increase. 

Suppose that signals were presented 
less often. We would expect to find varia- 
bility increased, presumably because of 
an increase in individual variability (vari- 
ation in cut-off level). On the scale of our 
model (see Fig. 12) the total variance for 
conservative observers is one, with ce? 


(the common variance) = .55, and о" 


(individual variance) = 45 for conserva- 
he indi- 


tive observers. Suppose that t i 
vidual variances were quadrupled. It is 
dificult to make a realistic set of assump- 
tions about this change in the cut-off 
variability that will leave it normally 
distributed, but we will assume that all 
cut-off scores are subject to the transfor- 
mation I’ = 21 + 1.33. This will increase 
the variance by 4 and increase the mean 
cut-off by 1.33. The mean increase is arbi- 
trary, chosen to give 2 per cent false re- 
ports, since anything that increases the 
variability this much might be expected 
to reduce the over-all report rate. Our 
model would now have the same plot ol 
mean subjective intensity, but the vari- 
ance of each distribution would be 
со + o? = -55 + 1-80 = 2-35 and o= 
1.53. The new cut-off line would be 3-14 
units above the mean for the blanks. 1 his 
yields an x/c score of 2.05, and us 
cent false reports. The expected cad 
age reports can then be obtained by rea 


ing from the graph (Fig. 12) the dis- 
tance from the mean to the new cut-off 
line, and dividing each reading by 1.53 
to get the new х/ score. Entering the 
table of area under the normal distribu- 
tion, we can get the expected percentage 
report. These figures, plotted against 
signal strength, will give a curve that rises 
less steeply than the present one, reach- 
ing only 72 per cent report for the strong- 
est signal. 

The correlation between observers 
under the assumed conditions would be 
т = 03| (0 + 90) = -55/235 = 39. We 
can then estimate the expected percent- 
age report for two-or-more observers, out 
of a group of five. The resulting curve 
shows a gain of about 1.5 db at the 50 
per cent level, and 3.5 db at the 95 per 
cent level. Again the gain of the group 
over the individual is about 1.5 times the 
gain shown in our experimental results. 

Similarly, we can estimate what should 
happen if individual variability remains 
as it was in our experiment, but all 
sources of common variance drop out. 
This, again, represents an extreme, rather 
than a reasonable, assumption. For an 
assumed false report rate of 3.5 per cent, 
the plot of expected report against signal 
strength now rises more steeply than in 
our experiment, reaching 95 per cent at 
about 18 db on the scale of our graphs. 
Here the steep slope of the curve leaves 
little room for improvement, and the 
expected gain of the group over the in- 
dividual is approximately the same as it 
was in our results. 

These calculations are rough, and are 
based on several very dubious assump- 
tions, but they indicate that no gain of 
great practical significance can come from 
the use of a team of observers. 
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y V. SUMMARY 


This paper aimed at the presentation 
of an adequate theory of the multiple 
observer; that is, of the effectiveness of a 
group of observers working as a team. 
Before this could be done, it was neces- 
sary to develop a model of the threshold 
that takes false reports (i.e., positive re- 
ports when no signal is presented) into 
consideration. 

The model proposed is three-dimen- 
sional, with a probability distribution of 
subjective intensities for each signal 
strength, including zero strength. Varia- 
tion of the observer's attitude toward re- 
porting moves a cut-off line up or down 
the dimension of subjective intensity. 
Any signal (or blank) exceeding this cut- 
off is reported. The necessity for such a 
model is indicated by conclusive evidence 
that the "guesses" made under the more 
liberal attitudes cannot be considered to 
be sheer guesses. If they were, a correc- 
tion for guessing based on the false re- 
port rate should superimpose cumula- 
tive report curves, regardless of attitude. 
The data consistently failed, by a wide 
margin, to meet this assumption. 

Two sets of experimental data were 
fitted to the model. In the main experi- 
ment 23 groups of five observers each 
listened for an 8oo-cycle tone of .41-sec. 
duration, against a background of broad- 
band noise. Twelve of these groups 
worked under instructions to be very 
conservative in reporting, and 11 groups 
were given more liberal instructions. The 
conservative groups were encouraged to 
avoid all false reports, but made an aver- 
age of 3.5 per cent. The liberal groups 


were encouraged to guess whether or not 
they heard a signal, and had a false re- 
port rate of 25.9 per cent. 

In a second experiment, ten observers 
were each given a large number of trials 
under instructions to make a four-cate- 
gory judgment on each tone. These ob- 
servers made one response if they were 
sure they heard a tone, another if they 
thought they heard it, and for the re- 
maining signals they guessed tone ОГ 
blank. 

The threshold model was applied by 
deducing variances of subjective inten- 
sity distributions from the intercorrela- 
tions of observers in the main experiment. 
The conservative cut-off line was taken 
as a reference point, and the cut-off 
points for other attitudes were plotted 
with respect to it. In both experiments 
the data fit the model fairly well, al- 
though there was some evidence of a 
discrepancy for the stronger signals. 

With this model as a basis, a theory 
of the multiple observer was worked 
out and applied to the data from the 
main experiment. Agreement of theory 
and observation was satisfactory. Pros- 
pects for a practical application of the 
multiple observation unit were less satis- 
factory. Under the conditions of this 
experiment, the gain of the group over 
the individual was slight when false 
report rates were equated, The gain can- 
not be expressed adequately in terms of 
a single figure, since it was greater for 
stronger signals. However, at the 95 PF 
cent report level, the group was only 
two db better than the individual. 
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I. THE PROBLEM 


ЖЯ STUDY is an attempt to determine 
whether ulcer patients іп psycho- 
therapy exhibit personality trends meas- 
urably different from those of neurotic 
patients in psychotherapy. The research 
was suggested by previous reports in 
which ulcer patients, in contrast to nor- 
mals or other psychosomatic patients, 
were said to have a specific psychological 
conflict or to comprise a special per- 
sonality type (1, 7). Ап even more crucial 


1This monograph is based on a thesis sub- 
mitted to the University of California in partial 
fulfillment of the degree of Doctor of Philoso- 
phy. It has been reviewed by the responsible 
officers of the Veterans Administration and is 
published with their approval The opinions 
and conclusions are the writer’s and do not 
necessarily reflect the opinion or policy of the 
Veterans Administration. 

The writer wishes to express his indebted- 
ness to Drs. Robert E. Harris, Audrey Schu- 
macher, and Robert C. Tryon for their in- 
valuable criticisms and suggestions during the 
planning and execution of this study. Special 
thanks are due to Dr. Jack Block and Mr. 
Dean Allen. for their cooperation and en- 
couragement throughout the duration of the 
study, 

The writer is also grateful to staff members 
of the San Francisco Mental Hyg:ene Clinic for 
so graciously referring their patients to serve 
as subjects and to the patients themselves, who, 
in many instances, gave up several hours from 
their employment to participate in the study. 


problem, however, is whether the per- 
sonality trends noted in the psychological 
investigations of ulcer patients are pecu- 
liar to them or characterize neurotic 
patients in general. If the latter situation 
obtains, there is little justification for 
speaking of an ulcer personality type or 
even a particular conflict in ulcer pa- 
tients. It would be sufficient to label them 
as “neurotic.” For example, a conflict 
over dependency needs is often described 
as the distinguishing feature of ulcer 
patients. Yet, if the same conflict is pres- 
ent to the same degree in neurotic pa- 
tients, it obviously has no uniqueness 
for the ulcer group. 

The present study concerns itself with 
a comparison of ulcer and neurotic pa- 
tients in psychotherapy at a Veterans 
Administration mental hygiene clinic. 
Although it was not entirely possible to 
equate the groups for severity of psycho- 
pathology, a general factor of neuroticism 
in both groups was obtained by selecting 
patients on the basis of voluntary ad- 
mission into psychotherapy. The ulcer 
sample is hypothesized to be within that 
group designated as "attitudinally coun- 
teractive and overtly passive," and is de- 
scribed in the next section. 


П. THE ULCER PATIENT SYNDROME* 


The writer hypothesizes an active 


passive dichotomy in male ulcer patients 
and assigns a different etiological basis 
2A review of the literature containing pre- 
vious theoretical discussions of the ulcer patient 
syndrome and a detailed elaboration of the 
Writer's views have been given elsewhere (8). 


to each group. The active group would 
be selected from an upper-middle or 
upper class background where emphasis 
is placed on that kind of behavior which 
insures success in our culture. This group 
may be tentatively described as "attitudi- 
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nally counteractive and overtly active." 
These patients refuse to accept their 
dependency needs, and their actual 
behavior is in conformity with their 
perception of themselves as active, effi- 
cient, and masculine. However, ego as- 
pirations are set so high that the indi- 
vidual can never achieve them. He is 
forever falling short and his futile at- 
tempts at mastery serve only to increase 
his unconscious dependency needs. 

The passive group is derived from a 
lower or lower-middle class background 
which fosters and encourages satisfaction 
with nonstriving occupational pursuits. 
This group, assumed to include the ulcer 
sample in the present research, may be 
labelled — "attitudinally 
and overtly passive." These ulcer pa- 
tients, like those in the active group, also 
deny their dependence, but their overt 
behavior is inhibited, conforming, and 
unassertive in contrast to their percep- 
tion of themselves as active and produc- 
tive persons. Such a self-evaluation serves 
as a defense against the culturally un- 
acceptable dependency needs, and as long 
as the individual is able to obtain need 


counteractive . 
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gratification, the pretext of independent 
masculinity is maintained without any 
appreciable threat to the self. The in- 
dividual's culturally approved perception 
of himself as masculine can remain in- 
violate while repressed passive and femi- 
nine needs are being gratified by an 
external source. Once the source of de- 
pendency is removed, however, repression 
is no longer an adequate defense. The 
environmentally | induced frustration 
brings the dependence-independence con- 
flict into focus since the conscious per- 
ception of self is directly attacked by 
reality. The person is faced with the im- 
possible task of performing as if he were 
independent. His conscious phantasy of 
being efficient and masculine loses Уа” 
lidity in the face of a self-imposed in- 
ability to act independently, on the one 
hand, and an environment which frus- 
trates dependency, on the other. This 
insoluble situation increases the uncon- 
scious longing for dependence which, 
being incompatible with conscious per- 
ception, sets in operation those physio- 
logical processes that produce the ulcer. 


III. SUBJECTS 


A total of 72 subjects, all male, was 
used in the present study. Subjects were 
selected from the patient population of 
the San Francisco Mental Hygiene Clinic. 
There were 38 patients in the control 
group and 34 patients in the ulcer group. 
However, not all patients completed the 
battery of measures used in the study. 
Completion of the entire battery would 
ordinarily entail more than one session, 
and many patients would drop out of 
treatment, permanently or temporarily, 
before the battery could be completed. 

A. Diagnosis. All patients in the ulcer group 


had a medical diagnosis of an ulcer which had 
been confirmed by X-ray studies. However, for 


inclusion in the study it was not required that 
the ulcer be active at the time the patient Was 
seen for the study. Patients were included if 
their Veterans Administration records indicated 
that they had had an active ulcer which had 
been substantiated by X-ray diagnosis at any 
time within the five previous years. This cri 
terion was designed to exclude any diagnoses 
which had been made prior to their entry into 
the service. In such cases no records were avail- 
able, and the validity of the diagnosis would 
have had to rest on the personal testimony О 
the patient. The records listed all the cases but 
two as duodenal ulcer, The remaining two Were 
diagnosed as gastric ulcer. 

The control group was spread over 
range of nosological categories. The diagnose 
included anxiety states, conversion hysteria, and 
obsessional neuroses. Other cases were give" 
less definitive diagnoses such as "dependency 


a wide 
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reaction" or “somatization reaction." Patients 
were not included in the control group if they 
carried a psychosomatic diagnosis or had re- 
ported in the intake interview a history of a 
psychosomatic illness. “Nonpsychosomatic” was 
defined as the absence, both at the time of 
testing and in the patient's , history, of the 
following diseases: peptic ulcer, asthma, ulcera- 
tive colitis, rheumatoid arthritis, essential hyper- 
tension, and. neurodermatitis. In view of Wolf 
and Wolff's assertion that an ulcer and other 
stomach complaints differ only in degree (11), 


patients with stomach complaints were also ` 


excluded from the control group. Patients were 
accepted if they had illnesses other than those 
just listed or if they had physical complaints 
of functional origin other than stomach com- 
plaints. 

B. Severity of psychopathology- No patients 
in either the ulcer or control group displayed 
psychotic behavior at the time they were seen. 
The exclusion of a psychotic diagnosis was 
based on the provisional diagnosis obtained 
from the intake psychiatric interview or, if the 
patient was already in therapy at the time the 
study was initiated, from the patient's thera- 
pist. Y 

C. Length of time in psychotherapy. Nine- 
teen. members of the ulcer group, Or 56 per 
cent, and 17 members of the control group, or 
45 per cent, were scen within the first month 
after they had gone through intake. The re- 


maining patients had already been in therapy 


for a longer period at the time they were 


seen. 

D. Ethnic origin. There were two Negroes 
in each group. The ulcer group contained 
three foreign-born patients (two Europeans, 
one South American), and the control group 
had two patients of European birth. The re- 
maining 63 patients were native-born S 

E. Intelligence. The vocabulary subtest of the 


Wechsler-Bellevue Intelligence Scale was ad- 


ministered to all 72 patients. In view of the 
correlation of .85 of this subtest with the total 
scale (10, р. 101), it was selected as an ех- 
pedient measure of the patients’ intellectual 
level. The means of the weighted scores were 
12.4 for the ulcer group and 12.8 for the con- 
trol group. This difference was not significant. 

Е. Age. The age range in the ulcer group 
was 23 to 50 years with a mean age of 35.4. In 
the control group the ages ranged from 23 to 
53 years with a mean age of 31.2. Although the 
difference in mean age was significant at the 
‘o1 level, correlations between age and perform- 
ance on each of the experimental measures were 
not significant. + 

С. Socioeconomic status. Although the lack of 
detailed information on many patients pre- 
cluded a comparison of the socioeconomic 
background of the two groups, it can safely be 
stated that the majority of patients were of 
either upper-lower or lower-middle class mem- 
bership. A study of consecutive admissions of 
San Francisco Mental Hygiene Clinic patients, 
undertaken one year before the present study 
was initiated, revealed that only 7 per cent of 
the patients entering therapy could be classified 
as having professional, managerial, or entre- 
preneurial status. It is principally for this 
reason that ulcer patients in the present sample 
are assumed to bc in the passive rather than 
the active group. There is the additional reason 
that voluntary acceptance of psychotherapy in 
the Veterans Administration presupposes some 
degree of overt passivity. Payment is not re- 
quired as it is in ordinary psychiatric practice, 
where the willingness to pay а fee is presump- 
tive evidence that the patient feels motivated 
to change his status. Moreover, many of these 
patients are referred from other departments 
in the Veterans Administration or from public 
agencies, so that entrance into therapy is often 
a passive compliance with the suggestions of 


persons in authority. 


IV. PROCEDURES 


Three experiments were utilized, each 
designed to elicit different manifestations 


of overt passivity- 

A. Level-of-aspiration experiment. The pur- 
suit rotor was selected as the apparatus to be 
used in studying the patients’ level of aspiration 
because it appeared to satisfy those criteria 
which have been described by most investiga- 
tors as necessary for à good level-of-aspiration 
experiment. The pursuit rotor consists of an 
electrically driven turntable which is attached 
to an electrical clock. On the turntable there 
is a small brass disc. A brass stylus is also at- 
tached to the apparatus. Whenever the brass 


stylus makes contact with the disc, the length of 
time in which the two are in contact is re- 
corded on the clock. The turntable can be 
adjusted to rotate at varying speeds. In the 
present experiment it rotated at a speed of 65 
revolutions per minute. 

Each patient was given a half-minute's prac- 
tice on the apparatus, and the timing device 
was also explained to him. The patient was 
instructed to keep the stylus in contact with 
the disc as much as he could during each 20- 
second trial. Before each trial he was asked to 
predict his performance. At the conclusion of 
a trial he was told what his performance was, 
and was then asked to predict his next. per- 
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formance. This procedure was continued for a 
total of 11 trials, the first of which was ignored 
in the analysis of the data. 

B. Experiment on completed versus inter- 
rupted tasks. The experimental material con- 
sisted of 16 pencil-and-paper tasks. These were 
selected for their general interest value and 
could be solved accurately by all subjects of 
average or better than average intelligence with- 
out being so easy as to destroy motivation. The 
problems included such tasks as working out a 
simple code, writing a paragraph backwards, 
selecting appropriate conclusions for logical syl- 
logisms, rearranging jumbled sentences, etc. Be- 
fore the experiment began, the experimenter 
said, “I am going to give you a series of tasks. 
I want you to do cach one as quickly and ac- 
curately as you can." No other preliminary 
instructions were given. The patient was al- 
lowed to complete half of the tasks and was 
interrupted on the others when he was about 
three-quarters finished. If he was spending a 
disproportionate amount of time on the task, he 
was interrupted sooner because it seemed de- 
sirable to equate the lengths of time for the 
various tasks as much as possible. In the event 
that a patient was experiencing difficulty with 
a task which was to be completed, the experi- 
menter removed the paper from him, and it was 
counted as unfinished. He was then allowed to 
complete the next task which was to have been 
interrupted. 

Although the order of completion and inter- 
ruption was constant, the order of presentation 
of the tasks was randomized for each patient. 
Torrey (9) has found that tasks which form 
a good Gestalt in the sense that a definite 
pattern has to be followed are recalled more 
readily after interruption than those tasks 
which can be broken down into discrete units. 
Since the tasks used in the present experiment 
varied greatly with respect to whether they were 
or were not good Gestalten, any bias which op- 
erated in favor of the recall of certain tasks was 


removed by randomization. 
Recall was instituted three minutes after 


completion of the last task. During this time 
the experimenter pretended to write notes. At 
the end of three minutes the experimenter 
looked up and asked, as casually as possible, “I 
wonder if you would tell me what these prob- 
lems were that you just worked on.” The ex- 
perimenter then recorded all those tasks that 
the patient enumerated. This procedure con- 
tinued until a one-minute interval was reached 
which produced no responses. At no time did 
the experimenter imply that recall of the tasks 
was of any importance. 

C. Experiment on perseveration of inade- 
quate hypotheses. The procedure in this ex- 
periment was substantially the same as that 
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used by Humphreys (4) in =i study of the effects 
of the distribution of reinforcement upon the 
acquisition and extinction of conditioned re- 
sponses. The apparatus consisted of two light 
bulbs juxtaposed on a vertical board. Behind 
the board were switches for cach of the light 
bulbs. The exp^rimenter sat behind the board 
and manipulated the switches. His movements 
were not observed by the patient who sat facing 
the board. 

The following instructions were given to the 
patient: 

“On cach trial the light on your left will be 
turned on. Following that light, I may or may 
not turn on the light on your right. After I 
turn on the light on your left, and you think 
I am going to turn on the light on your right, 
put down an X after the number of the trial. 
If you think I am not going to turn on the 
light on your right, put down an O. After T 
turn on the light on your left, you will be given 
only a few seconds to make your choice 50 
don't he e in writing down the X or О. 
However, do your best to catch on to the plan 
which I am going to follow." 

The patient was then given 24 trials. On 12 
of these trials the right light followed the left 
light. The right light was turned on in а 
random fashion so that the problem was actu- 
ally insoluble. Following the twenty-fourth trial 
and without any break in the continuity of the 
presentations, the second light was never turned 
on. This procedure was continued until the 
patient had marked down 10 consecutive. O's. 
"This was the criterion for solution of the prob- 
lem. 

Despite the insolubility of the problem, the 
manner of presentation demonstrated to each 
patient that sometimes the second light went on 
and sometimes it did not. Some patients may 
have been operating on an erroneous hypo- 
thesis regarding the sequence of the reinforce- 
ments, others may have been following no spe- 
cific hypothesis or hypotheses, but all patients 
can be said to have known that the second 
light. came on periodically, if not in any system- 
atic fashion. : 

D. The Minnesota Multiphasic Personality 
Inventory (MMPI). The present group of ulcer 
patients in psychotherapy was said to be atti- 
tudinally counteractive and overtly passive. For 
the most part, these patients perceive them- 
selves as active, masculine, and efficient, despite 
their overtly passive behavior. The study of 
Ruesch and his associates (7) elicited clinica 
evidence suggesting that most ulcer patients" 
attitudes are characterized by extreme social 
conformity, a reluctance to express aggression 
openly, and an exaggerated lower-middle class 
value system. In order to test these statements 
some measure of attitudes was necessary whic 
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would reveal the discrepancy between the ulcer 
patient's actual behavior and his perception of 
himself. For this purpose the MMPI seemed 
ideally suited. The test provides both clinical 


V. HYPOTHESES 


A. Level-of-aspiration expzrim ent. This 
experiment assumes that a passive per- 
son will reveal his lack of mastery over 
his environment by setting low goals for 
himself in a situation where he is al- 
lowed a freedom of choice. A person may 
profess to be entirely self-confident and 
unafraid of failure, but in a situation 
which allows a freedom of choice in se- 
lecting goals, he may evade the possibility 
of failure by restricting himself to mini- 
mal achievements. 

The patient's atypical responses on the 
pursuit rotor were used as a measure of 
his level of aspiration. Atypical responses 
included the following four kinds of 


responses: 
1. Raising one's aspiration level after 


failure. 

». Maintaining one's aspiration level 
after failure. 

3. Lowering one's aspiration 
after success. 

4. Maintaining one's aspiration level 
after success. 

The sum of the first and second types 
of response comprised the patients 
"high" responses, and of the third and 
fourth his “low” responses. The patient s 
level-of-aspiration score was obtained by 
algebraically summing the number of 
his high and low responses. For example, 
if he had three high responses and one 
he received a score of 2; 
and two low 


level 


low response, 
if he had one high response 
responses, his score would be —1. 

The hypothesis in this experiment was 
that the ulcer group would have a lower 
level of aspiration than the control group 
when the level of aspiration was meas- 
ured by the difference between the num- 


scales and а large number of diverse items 
that are related to these predictions. For scoring 
and interpretation. of the MMPI scales the 
reader is referred to the manual (3). 


AND RESULTS 


ber of atypical high responses and the 
number of atypical low responses. 

Statistical comparison of the ulcer 
group (N — 33, Mean — .67, SD — 2.61) 
and the control group (N = 36, Mean = 
1.81, $D — 3.04) yielded a t of 1.66, which 
is significant at the .o level of confi- 
dence.? р 

The mean number of atypical re- 


-sponses for the two groups was, almost 


identical. For the ulcer group the mean 
number was 3.70 and for the control 
group it was 3.65. 

B. Experiment on memory for com- 
pleted versus interrupted tasks. The 
rationale for this experiment was based 
on the assumption that, in Rosenzweig's 
terms (6), the ulcer patient in psycho- 
therapy would be ego defensive rather 
than need persistive. Ego defensiveness, 
as such, cannot be equated with passivity, 
but the ego-defensive person manifests a 
low tolerance for failure by ignoring or 
rejecting his failures. The more active or 
need-persistive person attempts to over- 
come failure. In this somewhat deriva- 
tive sense the ulcer patient's behavior in 
this experiment is construed as another 
manifestation of his overt passivity. 

The present experiment takes as its 
starting point the same kind of informal 
(nonstressful) situation used by Zeigarnik 
(12), but makes an opposite prediction 
on the basis that a low tolerance for fail- 
ure in ulcer patients would produce a 
greater recall of completed tasks. Since 
passivity also characterizes patients in 
the control group, the normal Zeigarnik 


aJn view of the specific predictions, a one- 
tailed test of significance was used for compari- 
sons of the groups. 


6 ALVIN 


effect cannot be expected to hold for 
many patients in this group. The hy- 
pothesis in this experiment, therefore, is 
that the reversal of the Zeigarnik effect 
will be more true of the ulcer than of the 
control group. There is an explicit as- 
sumption that if normals were tested in 
the same situation, selective recall would 
operate in favor of the incompleted 
tasks. Rosenzweig's experiment, as well 
as the original Zeigarnik study, can be 
cited as supporting evidence for this 
assumption. 

"he procedure used to test the pre- 
diction that the recall of completed tasks 
would be greater for the ulcer group 
employed recall differences in which the 
number of interrupted tasks recalled. by 
each patient was subtracted from the 
number of completed tasks he had re- 
called. Statistical comparison of the ulcer 
group (N —29, Mean = .97, SD = 1.77) 


and the control group (М = зо, Mean = 
—.20, SD — 1.64) yielded a t value of 
2.60, which is significant at the .o1 level 
of confidence. 

Alternative statistical treatments, one 
employing the ratio of completed to in- 
terrupted tasks recalled, and the other 
the numbers of patients who recalled 
more completed or interrupted tasks, led 
to similar results. 

The mean number of total tasks re- 
called was 8.4 for the ulcer group and 
8.8 for the control group. This difference 
is not significant. 

The writer prefers the term “selective 
recall” to repression in evaluating the 
results. Repression in the Freudian sense 
is usually construed to mean the purpose- 
ful exclusion instinctual demands 
from awareness (2, p.148). The present 
experiment was intended only to test the 
low tolerance for failure in ulcer pa- 
tients. 

C. Experiment on perseveration of in- 


of 
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adequate hypotheses. This experiment 
was designed to measure manifestations 
of overt passivity in a problem-solving 
situation. The experiment rests on two 
assumptions. The first assumption is that 
one of the correlates of passivity should 
be a delay in adapting to a sudden 
change in the external situation. This 
assumption led to the following hypothe- 
sis for the Humphreys problem: Given 
a situation in which set is firmly estab- 
lished and given an objective change in 
the external situation which makes the 
initial set no longer applicable, the ulcer 
group will perseverate longer on the 
initial set than the control group. Stated 
another way, the ulcer group will per- 
severate longer on an inadequate hy- 
pothesis before restructuring the situa- 
tion than will the control group. 

The second assumption in this experi- 
ment is that the passive person will 
continue to give a response when that 
response is reinforced by being proved 
correct. The less passive person will cast 
about for alternative solutions even 
after he has given a correct response. The 
second hypothesis in this experiment, 
then, was as follows: When the initial 
hypothesis has been perceived as incor- 
rect and a new kind of response has been 
initiated which is applicable to the new 
situation, the ulcer group will maintain 
the new response more persistently than 
the control group. It was predicted that 


the ulcer patients would restructure the 
situation leter, but, after they had re- 
structured the situation, would have 
fewer erroneous hypotheses than the con- 
trol group. An erroneous hypothesis in 
this instance was meant to be an UP 
necessary alternate hypothesis, since à 
new response that was applicable to the 
new situation had already been estab- 
lished. 


In reference to the first prediction, “restruc- 


^ 
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turing" was defined,as a discernible change in 
the pattern of X's ard O's following the twenty- 
fourth trial. In order to arrive at a measure of 
the point of restructuring the problem, the 
protocols were rated independently by five ad- 
vanced graduate students in clinical psychology. 
Fach rater was instructed to compare the pat- 
tern of the first 24 trials with the pattern of 
succeeding trials and to designate the number 
of the trial at which a definite transition ap- 
peared. Since a restructuring of the problem 
would often cover several or many trials, the 
raters were instructed to mark the change at 
the beginning of the transition. In this manner 
all raters employed the same criterion for 
change. A typical protocol will serve to clarify 
the rating procedure. 


Trial 
Number: 34557 8 91011 12 
Response: XXOOXXXOX o 
G 17 18 19 20 21 22 23 24 
OXXOXOXX 
29 30 3! 32 33 34 35 36 
XXXXXXXO 
1! 42 43 44 45 
00000 


All raters assigned this patient а score of 
ores of 25, 26, OF 


29. Some patients obtained sc 
27 although o8 was the first trial at which a 
change could have logically occurred. In the 
first 24 trials the light was never turned on or 
kept off morc than twice in suc ion. There- 
fore, it would take at least three trials after 24 
to perceive that the external situation had been 
altered, Scores below 28 are cts produced 
by the rating method, but it was deemed desir- 
able to insure uniformity in the method chosen 
to evaluate change. 

The tetrachoric correlations among ratem 
ranged from Bo to .95 with а median cor - 
tion of .89. The composite rating has an с 


mated reliability of -97> which is the expected 
correlation between the obtained ratings and 


the ratings of five comparable judges. 


sti- 


the five raters’ scores 


The median of 
as taken to be the 


for each patient W 
patient's actual score: The positive skew- 
ness of the distributions limited the use 
of the conventional t test. As an alterna- 
tive procedure, the pooled distributions 
were dichotomized at their median, 
which was 31, and а subsequent test of 
significance by chi square was made. А 
fourfold table of the distributions is pre 


sented in Tablet. 
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TABLE т 


POINTS OF RESTRUCTURING FOR THE ULCER 
AND CONTROL GROUPS 


. At Median 
Below and Above Total 


Group Madi. 

Median ` Median 
Ulcer II 22 3 
Control 23 15 33 
Total 34 37 71 


The obtained chi square of 5.29 is 
significant at the .o5 level of confidence. - 
The prediction that the ulcer group, 
after restructuring the problem, would 
have fewer alternative (erroneous) solu- 
tions before achieving the correct solu- 
tion was not confirmed. The method 
chosen to evaluate the number of erron- 
eous hypotheses is described in detail in 

the writer's dissertation (8). 

It is interesting to note that the 
groups were very similar with respect to 
the number of trials required for solu- 
tion of the problem. The means for the 
ulcer and control groups were 42.70 and 
40.76, respectively." If the number of 
trials necessary for solution is assumed 
to be the same for the two groups, it may 
not be readily apparent why there is no 
significant difference in the number of 
erroneous hypotheses if the ulcer group 
restructures the problem later. The rea- 
son is that the number of trials is not 
necessarily an accurate index of the num- 
ber of hypotheses. Consider the following 
two patterns. 


1.000000X0000000X 
з 00X000X00000X 


In the first instance there are two 
hypotheses whereas there are three hy- 
potheses in the second case, despite a 
smaller number of trials. 

D. Minnesota Multiphasic Personality 


i The number of trials required for solution 


was the number of the X which preceded the 


10 consecutive O's. 
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Inventory. The experiments just e- 
scribed were designed, in general, to 
elicit various manifestations of overt 
passivity. The MMPI was selected to 
test the hypothesis that ulcer patients in 
psychotherapy exhibit attitudinal coun- 
teraction. That is, statements of the 
ulcer patient's attitudes toward himself 
and the world can be utilized to demon- 
strate his denial of passivity as well as 
the discrepancy between his evaluation 
of himself and his actual behavior. 
Moreover, it was expected that the test 
could be used as a check on the validity 
of Ruesch’s statements concerning the 
personality traits of ulcer patients in 
general. 

Thirty MMPI's were obtained from 
each group. The profile and item analy- 
ses will be treated separately. 

1. Profile analysis. One of the conclu- 
sions in the Ruesch study was the evi- 
dence of a capacity for repression in 
ulcer patients. The same study also noted 
that these patients cannot express aggres- 
sion openly, and use social techniques 
for the express purpose of obtaining 
approval from others. All these character- 
istics typify the syndrome of hysteria. 

The first hypothesis was that the ulcer 
group would be higher on the Hysteria 
(Hy) scale than the control group. 

The Ruesch study stressed the empha- 
sis on socially proper behavior in ulcer 
patients. Although the Psychopathic 
Deviate (Pd) scale on the MMPI is usu- 
ally used to infer a certain disregard for 
social norms (by virtue of a high score 
on the scale), a low score on this scale can 
be interpreted as a high degree of social 
conformity. 

The second hypothesis was that the 
ulcer group would be lower on the Pd 
scale than the control group. 

Another conclusion of the Ruesch 
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study was that ulcer patients adhere to 
an exaggerated lower-niddle class value 
system. Such values would encompass 
approval of those interests and activities 
which are regarded in our culture as 
masculine and, conversely, would be non- 
sympathetic to those pursuits which have 
a feminine. connotation (e.g. aesthetic 
interests). 

The third hypothesis was that the 
ulcer group would be lower on the Mas- 
culinity-Femininity (Mf) scale than the 
control group. 

The means and sigmas of the scores 
on all the test scales are presented in 
Table g. All scores were K corrected. For 
the interpretation of K, the reader is 
referred to the article by Meehl and 
Hathaway (5). 

The differences between the Hy and 
Mf means are both significant at the .01 
level of confidence. The difference be- 


TABLE 2 


MEANS AND SIGMAS or SCORES ON THE MMPI 
SCALES FOR THE ULCER AND CoNTROL GROUPS 


MMPI Mean Sigma Р j 
Scale Uler Control Ulcer Control 

Hs 78.50 65.70 18.34 17.37 2.78 
D 978.17 79.80 15.57 15.39 0.41 
Hy 73.33 66.00 12.83 10.61 2.42 
Pd 65.07 67.83 11.66 13.53 0.85 
Mf 63.30 70.30 8.26 13.22 2.46 
Pa 58.23 59.30 10.89 10.75 0.38 
Pt 73.83 72.06 15.80 13.44 0.47 
Se 69.33 72.40 16.32 16.81 0.72 
Ma 58.47 58.00 10.30 10.28 0.18 


tween the Pd means, although in the 
predicted direction, is not significant. 
None of the other scales, with the ex- 
ception of Hypochondriasis (Н), 
showed significant differences betwee? 
the groups. The difference in the HS 
means probably has no interpretive 
value for the present study. Patients 
with psychosomatic disorders were €x- 


| 


E 


E. 
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cluded from the, contro! group and, for 
this reason alone, one would expect а 
smaller number of somatic complaints 
in the control group. 

2 Item analysis. An item analysis was 
done on all of the 550 MMPI items. It 
was predicted that differentiating items 
would reveal the following cluster of 
attitudes to be typical of ulcer patients. 

a. Psychological inadequacies are rig- 
orously denied. 

b. Femininity is denied and mascu- 
linity is exaggerated. 

c. Masochistic, self-depreciating atti- 
tudes are denied. 

d. Dependence is denied, but, at the 
same time, there is a disinclination to- 
ward self-assertion, One must be capable, 
but must not proclaim his individu- 
ality. 

e. There is an emphasis on proper 
and conventional behavior in order to 
avoid censure from others. 

f. An impunitive rather 
punitive or extrapunitive attitude to- 
ward aggression exists. However, ag 
gression is expressed when such aggres 
sion would be socially approved or 
would lead to а feeling of moral self- 


righteousness. 
g Moralistic and t 
tudes toward sex and religion prevail. 
h. There is an extroverted, socially 


oriented “philosophy of life” in contrast 
to an introverted, umina- 


tive attitude. 

The first four attitudes rêfer to the 
attitudinal counterac 
attitudes deal with 
m- 


than intro- 


puritanical atti- 


introspective, r 


ulcer patient's 
tion. In general, these 1 і 
the ulcer patient's perception of hi 
self as active, efficient, and masculine. 
The denial of dependence had to be 
qualified because of those рсе ЫР 
that related to the ulcer patients desire 
for social approval. If he manifested his 


enial of dependence ‘by аза 
self-assertion, he would be inviting so- 
cial disapproval. The last four attitudes 
relate to the ulcer patient’s exaggerated 
social orientation and his emphasis on 
cultural proprieties. 

After the number of “true” and 
“false” responses to each item had been 
tabulated for the two groups, those items 
were selected which differentiated be- 
tween the two groups at the .10 level 
of confidence. Of the 74 items which 
were selected in this manner, 44 were 
also significant at the .op level. The 
lenient .10 level of confidence was used 
in order to cull more items that would 
tap the characteristic attitudes of ulcer 
patients, at the risk of admitting some 
items that would be selected on the 
basis of chance alone. There were 10 ad- 
ditional significant items which dealt 
specifically with gastrointestinal disturb- 
ances or general physical health. Since 
the method of selecting the control 
group excluded both psychosomatic dis- 
orders and functional stomach conr 
plaints, these 10 items were not in- 
cluded. 

For each attitude the writer has arbi- 
trarily selected those significant items 
which seemed to be best subsumed under 
that attitude. There is no claim that 
the choices of attitudes are necessarily 
the correct ones for the individual 
items. The only argument is that the 


items, when considered in their en- 


5 Seventy-four items represented 13.7 per cent 
of the 540 items (550 minus 10 somatic items). 
The difference of 3.7 per cent is 2.78 times the 
standard error of 10 per cent for 540 items. The 
difference is therefore significant at the .o1 level 
of confidence. 

s A minority of the iter hould properly be 
regarded as factual rather than attitudinal. 
However, even those items which pertain to the 
patient's overt behavior are valuable in eval- 
uating his perception of himself. 
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tirety as they аге answered by the ulcer 
group, fit into the personality structure 
that is suggested by the totality of these 
attitudes. 

The number preceding each item re- 
fers to the number of the item in the 
MMPI booklet form. The letter fol- 
lowing the item indicates whether the 
item was answered more frequently 
“true” or more frequently “false” by 
the ulcer group than by the control 
group. 


a. Psychological inadequacies are rigorously 
denied. 

79. My feelings are not easily hurt. (T) 

84. These days I find it hard not to give up 
hope of amounting to something. (F) 

100. I have met problems so full of possibili- 
ies that I have been unable to make up my 
mind about them. (F) 

152. Most nights I go to sleep without thoughts 
or ideas bothering me. (T) 

171. It makes me uncomfortable to put on 
a stunt at a рагу even when the others are 
doing the same sort of things. (F) 

172. I. frequently have to fight against show- 
ing that I am bashful. (F) 

264. L am entirely self-confident. (T) 

297. I wish I were not bothered by thoughts 
about sex. (F) 

299. I think that I feel more intensely than 
most people do. (F) 

301. Life is a strain for me much of thc 
time. (F) 

310. My sex life is satisfactory. (Т) 

328. I find it hard to keep my mind on a task 
or job. (F) 

338. I have certainly had more than my share 
of things to worry about. (F) 

366. Even when I am with people I feel 
lonely much of the time. (F) 

384. I feel unable to tell anyone all about 
myself. (F) 

389. My plans have frequently seemed so full 
of difficulties that I have had to give them 
up. (F) 

396. Often, even though everything is going 
fine for me, I feel that I don't care about any- 
thing. (F) 

397. I have sometimes felt that difficulties 
were piling up so high that I could not over- 
come them. (F) 

416. It bothers me to have someone watch 
me at work even though I know I can do it 
well. (F) 
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487. I feel like giving up quickly when things 
go wrong. (F) i 

521. In a group of peopl? I would not be em- 
barrassed to be called upon to start a discus- 
sion or give an opinion about something I 
know well. (T) 


b. Femininity is denied and masculinity is ex- 
aggerated, 


74. I have often wished I were a girl. (F) 
203. If I were a reporter I would very much 
like to report news of the theater. (F) 
223. I very much like hunting. (T) 
239. I have been disappointed in love. (F) 
240. I never worry about my looks. (T) 
283. If 1 were a reporter I would very much 
like to report sporting news. (T) 
)5. I liked “Alice in Wonderland” by Lewis 


Carroll. (F) 
23. I like or have liked fishing very much. 


(T) 

435. Usually I would prefer to work with 
women. (F) 

441. I like tall women. (F) 

513. I think Lincoln was greater than Wash- 
ington. (F) 

563. I like adventure stories better than 
romantic stories. (T) 


c. Masochistic, self-depreciating attitudes arc 
denied. 
- My feelings are not easily hurt. (T) 
2. It does not bother me that I am not 
better looking. (T) 

159. I have one or more bad habits which 
are so strong that it is no usc in fighting against 
them. (F) 


ьм 


d. Dependence is denied, bul, at the same time, 
there is a disinclination toward self-assertion. 
One must be capable, but must not proclaim 
his individuality. 


165. I like to know some important people 
because it makes me feel important. (F) 

212. My people treat me more like a child 
than a grown-up. (F) 

224. My parents have often objected to the 
kind of people I went around with. (V) 

235. I have been quite independent and frec 
from family rule. (T) 

239. I have been disappointed in love. (F) 

245. My parents and family find more fault 
with me than they should. (F) 

264. I am entirely self confident. (T) 

100. If given the chance I could do some 
things that would be of great benefit to the 
world. (F) 

415. IE given the chance 1 would make а 
good leader of people. (F) 

141. E like tall women. (F) 


М 
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e. There is an emphasis on proper and con- 
ventional behavior in order to avoid censure 
from others. i 

49. It would be better if almost all laws were 
thrown away. (F) 

93. 1 think most people would lie to get 
ahead. (F) 

gg. I like to go to parties and other affairs 
where there is lots of loud fun. (F) 

215. I have used alcohol excessively. (F) 

410. I would certainly enjoy beating a crook 
at his own game. (F) 

437. It is all right to get around the law if 
you don't actually break it. (F) 

460. I have used alcohol moderately (or not 
at all). (T) 

485. When a 
usually thinking about things related 


man is with a woman he is 
1 to sex. (F) 


f. An impunitive rather than intropunitive or 
extrapunitive altitude toward aggression exists. 
However, aggression is expressed when such 
aggression would be socially approved or would 
lead to a feeling of moral self-righteousness. 

a wrong I feel 


28. When someone does me 
just. for the 


I should pay him back if I can, 
principle of the thing. (Т) 
59. I have often had to ta 
someone who did not know û 
did. (F) Я 
gg. I think most 
ahead. (F) 
137. 1 believe that my 
as that of most people I know. (T) 
I feel that I have often been punished 


e orders from 
much as 1 


people would lie to get 


home life is as pleasant 


157. a 
without cause. (F) 

212. My people treat me 
than a grown-up. (F) | 

224. My parents have often objected to the 
kind of people ] went around with. (F) 

245. My parents and family find more fault 
with me than they should. (E) 

253. I can be friendly with people who do 
things which I consider wrong. (1) . 

277. At times I have been so entertained. by 
the cleverness of à crook that 1 have hoped 
he would get by with it. (F) 

380. When someone says silly 
nes about something I know about, 


more like а child 


or ignorant 
thir 1 try to 
set him right. (T) 
383. People often disappoint me. (F) | 
426. I have at times had to be rough with 
people who were rude or annoying. ( _ = 3 
438. There are certain people whom I dislike 
so much that 1 am inwardly pleased when 
they are catching it for something they have 
done. (F) I 
46g. 1 have often 
my good ideas, just because they 
of them first. (F) , 


found people jealous of 
had not thought 


g. Moralistic and puritanical attitudes toward 
sex and religion prevail. 

37. 1 have never been in trouble because of 
my sex behavior. (T) 

58. Everything is turning out just like the 
prophets of the Bible said it would. (T) 

98. I believe in the second coming of Christ. 
т) 

133. I have never indulged in any unusual 
sex practices. (Т) 
8. I believe there is a God. (T) 
97. I wish I were not bothered by thoughts 
about-sex. (F) 

378. I do not like to see women smoke. (T) 

485. When a man is with a woman he is 
usually thinking about things related to sex. (F) 


h. There is an extroverted, socially oriented 
“philosophy of life" in contrast to an introverted, 


introspective, ruminative attitude. 


11. А person should try to understand his 
dreams and be guided by or take warning from 
them. (F) 

Most nights I go to sleep without thoughts 
or ideas bothering me. (T) 

207. I enjoy many different kinds of play and 
recreation. (T) 

236. I brood a great deal. (F) 

292. I am likely not to speak to people until 
they speak to me. (F) 

366. Even when I am with people I feel lonely 
much of the time. (F) 

384. I feel unable to tell anyone all about 
myself. (F) 


Three items differentiated between the 
groups in a direction opposite to the 


predictions. They were: 
132. I like collecting flowers or growing house 
plants. 
452. I like to poke fun at people. 
493. I prefer work which requires close at- 
tention to work which allows me to be careless. 


The ulcer group answered the first 
two of these “false” less frequently than 
the control group did. The third item 
was answered “true” less frequently by 
the ulcer group. Despite the significance 
of these differences, the majority of the 
ulcer patients answered "false" to the 
first two of these items and "true" to the 
third one. Therefore, none of the 74 
items was answered by the majority of 
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the ulcer patients in a manner that was 
inconsistent with the predictions. 

It is possible, of course, that some 
of the items which emerged as signifi- 
cant are chance items. The only re- 
joinder which can be made ‘is that all 
but three of the differentiating items 
are consonant with the nature of the 
predictions. It would appear, therefore, 
that at least a large majority of the dis- 
criminating items cannot be attributed 
to chance. The objection may then be 
raised that the interpretations of the 
items are not unequivocal. Verbal state- 
ments are, after all, often ambiguous 
and may lend themselves to diametrical- 
ly opposed clinical interpretations. To 
overcome this objection, the predictions 
‚ Were given to three advanced graduate 
students in clinical psychology who 
were told to accept these statements as 
accurate descriptions of ulcer patients’ 
attitudes. They were then asked to an- 
swer the 74 items "true" or "false" as 
an ulcer patient would answer them. 
These judges were colleagues of the 
writer in a УА installation, but knew 
nothing of the purpose and nature of 
the study inasmuch as the study had 
been conducted in a different installa- 
tion. The disagreements between thc 
majority of the ulcer patients' responses 
to these items and the judges' responses 
numbered 15, 8, and 7. The agreement 
between each judge and the ulcer pa- 
tients was statistically significant beyond 
the .oo1 level of confidence as meas- 
ured by chi square. The tetrachoric in- 
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tercorrelations among judges were .72, 
-78, and .97. Substitution of the median 
correlation of .78 into the Spearman- 
Brown prophecy formula yields a reli- 
ability coefficient of .91. 

None of the ulcer patients, as com- 
pared to seven in the control group, 
had Mf scores exceeding 80. Several pa- 
tients in the control group were, or had 
been, overt homosexuals, and aesthetic 
interests in these patients would not be 
unexpected. The Mf scale is primarily 
an interest rather than a clinical scale, 
and although the scale does not always 
diagnose homosexuality effectively, it is 
true that homosexuals,’ because of their 
interests, usually score higher on this 
scale. As far as the writer was able to 
determine from the historical material 
at his disposal, none of the ulcer group 
was, or had been, an overt homosexual. 
Assuming this to be an accurate finding, 
its significance is diflicult to evaluate. 
The writer does not know what the 
expected chance frequency of overt 
homosexuality would be if one selected 
30 cases at random from the patient 
population of the San Francisco Mental 
Hygiene Clinic. The absence of homo- 
sexuality in the ulcer group could very 
well be attributed to chance. However, 
the finding is consistent with the theo- 
retical formulation, i.e, ulcer patients 
deny feminine trends in themselves. It 
is also consistent to assume that their 
moralistic sexual attitudes would con- 
demn such culturally deviant behavior 
as homosexuality. 


VI. DISCUSSION 


The present study raises as many 
questions as it answers. Considerable 
evidence has been offered that ulcer 
patients who enter psychotherapy in a 
Veterans Administration mental hy- 


giene clinic tend, on the whole, to be 
overtly passive, at least when they ae 
compared with nonulcer patients 1n 
psychotherapy. However, the results аге 


generalizable only to ulcer patients 10 _ 
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psychotherapy fróm comparable socio- 
economic backgrounds. One reason for 
presuming the present experimental 
sample to be overtly passive was its rela- 
tively low socioeconomic status. A 
sample of ulcer patients from а higher 
socioeconomic group should produce 
very different results. For examiple, one 
would hypothesize an extremely high 
level of aspiration for Alexander's 
sample (1, pp- 109-120) on the assump- 
tion that the Alexander group was de- 
rived from a higher socioeconomic level 
than the present sample. In view of 
Alexander’s description of his ulcer pa- 
tients, experimental verification of this 
hypothesis would certainly be expected. 


The Alexander group and the present 
markedly on atti- 


group might not differ 
‚ as measured 


tudes concerning the self. 
by the MMPI, since both groups per- 
ceive themselves as active and efficient. 
However, opposite predictions would be 
made for the Alexander sample on all 
those measures which purport to meas- 
ity. The writer would 
ackground of 
emphasis 


ure overt passiv 
argue that the familial b 
these patients places greater 
on social mobility and tends to reward, 
rather than punish, that kind of active 


VII. SUMMARY AN 


was designed to 


structures of 
d 


The present study 
compare the personality 
ulcer patients in psychotherapy an 
neurotic patients in psychotherapy. 

A review of the literature pointed to 
two fairly specific ulcer personality 
an attitudinally counteractive, 
e type and an attitudinally 
rtly active type. А ra- 
ted for considering 
n this study as atti- 
ive and overtly pas 


types: à 
overtly passiv 
counteractive, Ove 
tionale was presen 
the ulcer patients ! 
tudinally counteract 


sive. Р 
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and assertive behavior which leads to 
success in our culture. This group, then, 
would be overtly as well as attitudinally: 
counteractive. Limitations of time have 
prevented the procurement of such a 
group and so, for the present, the lack 
of data relegates any statements about 
these patients to the realm of untested, 
albeit tenable, hypotheses. 

Another conspicuous omission in the 
present study is the absence of data 
on other psychosomatic groups. The 
differences between ulcer patients in 
therapy and nonpsychosomatic patients 
in therapy have been fairly well sub- 
stantiated, but the possibility remains 
open that the differences are not so much 
attributable to the existence in the ex- 
perimental group of ulcers, qua ulcers, as 
they are to the presence of a fairly gen- 
eral psychosomatic type. 

Nevertheless, the results of this ex- 
ploratory study are encouraging. The 
obtained differences between the groups 
provide some justification for regard- 
ing ulcer patients in psychotherapy as 
having psychiatric problems distinct 
from those of nonpsychosomatic pa- 
tients in psychotherapy. 


D CONCLUSIONS 


The ulcer group consisted of 34 male 
World War II veterans in psychotherapy 
with a medically confirmed diagnosis of 
a gastric or duodenal ulcer. The con- 
trol group consisted of 38 nonpsycho- 
somatic, nonpsychotic male World War 
II veterans who were also in psycho- 
therapy. The groups were roughly 
equated for severity of psychopathology, 
Jength of time in psychotherapy, ethnic 
origin, intelligence, and socioeconomic 
status. The groups differed significantly 


with respect to age. but this variable did 
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not correlate significantly with any of 
the experimental measures. The theo- 
retical formulation of the ulcer person- 
ality led to specific hypotheses, which 
were tested by four measurements: 

1. Level-of-aspiration experiment. The 
experimental task utilized performance 
on a pursuit rotor. Responses which 
represented a raising of one’s goal after 
failure or a refusal to lower one’s goal 
after failure were considered as atypical 
responses indicative of a high level of 
aspiration, and responses which in- 
volved a lowering of one’s goal after 
success or a refusal to raise one’s goal 
after success were considered as atypical 
responses indicative of a low level of 
aspiration. 

The hypothesis was formulated that 
the ulcer group would have a lower 
level of aspiration than the control 
group when the level of aspiration was 
measured by the difference between the 
number of atypical high responses and 
the number of atypical low responses. 

'The results verified the hypothesis at 
the .o5 level of confidence. 

2. Experiment on memory for com- 
pleted versus interrupted tasks. The ex- 
perimental material consisted of 16 
pencil-and-paper tasks. Half of the tasks 
were interrupted before completion. 

The hypothesis was formulated that 
the number of completed tasks recalled 
relative to the number of incompleted 
tasks recalled would be greater for the 
ulcer group than for the control group. 

The results verified the hypothesis at 
the .o1 level of confidence. 

E: Experiment оп perseveration of 
inadequate hypotheses. Each patient was 
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exposed to a learniag problem with 
randomly distributed: reinforcements for 
half of the first 24 trials, following which 
no more reinforcement trials were given. 
Two hypotheses were formulated: 

a. The fitst hypothesis was that the 
ulcer group would require a greater 
number’of trials to restructure the prob- 
lem than the control group. The results 
verified the hypothesis at the .o5 level 
of confidence. 

b. The second hypothesis was that, 
after the problem had been restruc 
tured, the ulcer group would follow a 
smaller number of erroneous hypotheses 
before achieving the correct solution 
than the control group. The results did 
not verify the hypothesis. 

4. The Minnesota Multiphasic Per 
sonality Inventory. On this test the 
hypotheses were formulated that the 
ulcer group would score higher on the 
Hysteria scale and lower on the Mascu- 
linity-Femininity and Psychopathic De- 
viate scales than the control group. 


The results verified the hypotheses on + 


the Hysteria and Masculinity-Femininity 
scales at the .o1 level of confidence. The 
hypothesis that the ulcer group would 
Score lower on the Psychopathic Deviate 
scale was not verified. 

An item analysis confirmed the Пу- 
pothesis that the ulcer patients in this 
study, despite their overt passivity, per- 
ceive themselves as active, masculine; 
and efficient, to an extent greater than 
in the contíol group. The item analysis 
also demonstrated that these patients 
are, on the average, conforming, moral- 
istic, impunitive, and socially rather 
than introspectively oriented. 
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1. INTRODUCTION 


"Dos GENERAL purpose of the present 
study was to test the effectiveness of 
democratic leadership. This major prob- 
lem of our society has been studied in 
the laboratory, in industrial and com- 
munity groups, and in the classroom. 
Lewin and his students (10) conducted 
the pioneer laboratory experiment in 
this field; more recently Leavitt (9), Heise 
and Miller (6), and Mintz (12) have com- 
pleted relevant laboratory experiment. 
Among the major industrial studies are 
those of Bavelas (2), Coch and French 
(3), and Maier (11). Studies of class- 
room leadership have been conducted" 
and related studies reviewed by Asch (1) 
and by Smith and Dunbar (18). А 
The published research on this topic 
shows that the experimental arrange- 
y difficult. Small 


ments are particularl 
and put to work 


groups can be formed 
under well-controlled laboratory ` con- 
ditions, but such groups are temporary 
and the group's activities are seldom of 
any genuine significance to the members. 
In on-going business and community 
groups, on the other hand, social pro- 
cesses may be observed under natural 
conditions but experimental variation of 
the important variables is seldom pos- 
sible. 


1 Financed in р 
Committee of Michigan 

2The order of names 
author will be glad to 5 
lack of space. 


art by the All-College Research 
State College. 

is alphabetical. Either 
pply details omitted for 


The college classroom offers a happy 
solution to some of these problems of 
experimental planning. The classroom 
group is not a temporary artificial one, 
but a regular part of the student’s rou- 
tine for one term. Social processes during 
class and the outcome of these processes 
are significant events in his life. At the 
same time, the social conditions of the 
classroom are to some extent under the 
experimenter's control, especially if the 
experimenter is also the teacher. The 
experimenter can control the member- 
ship of the class, its size, meeting place, 
and the like, and can exert considerable 
influence on the goals of the group, pro- 
cedures used for attaining these goals, 
and other social activities during the 
class period. In addition, most of the 
group's social activities are open to ob- 
servation, and data on the members’ 
attitudes and achievements are easily ob- 
tained. В 

Furthermore, the college classroom 
deserves careful study and evaluation for 
its own sake, regardless of its contribu- 
tion to social psychology. ‘The classroom 
procedures of the present study are com- 
monly used or recommended. Informa- 
tion on their relation to educational 
outcome should be of significance for 
educational practice as well as for the 
psychology of social interaction. 

‘An adequate examination of the gen- 
eral belief in the superiority of demo- 
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Г 
cratic processes requires the statement of 


specific hypotheses in a form suitable for 
experimentation. It was expected that 
testing a series of related hypotheses 
would yield a general picture of the 
nature and effectiveness of democratic 
processes. The hypotheses tested were: 

1. Students evaluate democratic class- 
es more favorably than lecture classes. 


2. Students accept decisions they make 
themselves more readily than decisions 
made by the instructor. 

3. Students develop more democratic 
attitudes in the democratic class than in 
the lecture class. 

4. Students learn more in a demo- 
cratic class than in a lecture class. 


П. METHODS 


General Experimental Design 


The design of the experiment is out- 
lined in Table 1. In general, this design 
permitted a comparison between two 
classes taught by democratic methods 
and two classes taught by lecture-discus- 
sion methods. Variations between stu- 
dents were balanced by matching demo- 
cratic and lecture Broups. Variations 
between instructors were balanced by 
having each of two experimenters teach 
à democratic and a lecture group. Pre- 
tests and end tests were employed as well 


discussed here in the order in which they 
appear in Table 1, subjects, tests, the 
experimental period, and the end tests. 


Selecting and Matching of Subjects 


In the winter quarter of 1951 at Michi- 
gan State College two classes in begin- 
ning psychology were scheduled and 
each allowed to build up to an enroll- 
ment of about 80. These two classes took 
a battery of attitude and achievement 
tests on the first three days of class. On 
the basis of the test scores a group of 16 


as various measurements during the students was matched with another 
course. The details of this design are group of 16 in the same class. One of. 
TABLE 1 


GENERAL EXPERIMENTAL DESIGN 


Democratic Groups 


Lecture Groups 


Instr. A 


Instr. B Instr. A Instr. B 
Subjects (grouped by pretest scores) 
Demo. Att. E 
High ig! ү 
High Low 4 1 Ў, i 
Low High 4 4 d 5 
Low Low 4 4 P i 
Total Number 16 ич 15 E 
Pretests (January) 60- 


Experimental Period (ro weeks) 


End Tests (March) 


Use of democratic methods 

Measurements of 
tion, sociometric Status, so- 
cial passiveness 


Democratic Attitude Scale, 
Scale, Test of i 


item Democratic Attitude Scale and 


I50-item Achievement Test 


Use of lecture methods 
Measurements of social pas 
siveness 


participa- 


^ Achievement Test, Class Evaluation 
Creativity 
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these groups was'then withdrawn from 
the class and met'thereafter as a demo- 
cratic class in a small conference room. 
The other group of 16 remained in the 
large class as a lecture group. In the 
other large class of 8o, a democratic 
group and a matched lecture group were 
assembled in the same way. Thus in- 
structor А taught, in a democratic way, 
an experimental group of 16 students 
while instructor B was teaching, by the 
lecture method, a large class of about 64 
which included a matched control group 
of 16. The next hour, instructor B 
taught a democratic class of 16 while in- 
Structor A taught a large class which 
included the lecture group of 16. 

The matching was done on the basis 
Of scores from two tests, one of attitude 
toward democratic social processes and 
one of achievement in psychology, both 
of which will be described later. In addi- 
tion to the matching of democratic and 
lecture groups, some subgroup matching 
was planned in order to permit compari- 
son of the progress of those initially high 
on each test with those initially low. 

At the close of the first three days of 
testing those students with high scores 
on both attitude and achievement were 
picked out and arranged into two groups 
of four each, roughly matched as to in- 
dividuals and closely matched as to aver- 
ages on both variables. Those with low 
scores on both tests were likewise ar- 
ranged into two groups of four each. 
Then similar groups were inade up of 
those who were high on attitude toward 
democratic social processes and low on 
achievement and those who were low on 
attitude and high on achievement. Thus 
we have in each group of 16 students 
four subgroups of four each. And each 
subgroup is equated to the correspond- 
ing subgroup in the other groups of 16. 


The groups as wholes will be designated 
Democratic Groups A and B and Lecture 
Groups A and B, according to their sub- 
sequent treatment and their instructor. 
About the middle of the term one student 
dropped out of instructor A's democratic 
group. His match was therefore with- 
drawn from the corresponding lecture 
subgroup in subsequent comparisons. 

Starting the groups and subgroups off 
with approximately the same pretest 
scores had the advantages of equating 
opportunity to improve, reducing irrele- 
vant variance, simplifying statistical pro- 
cedures, and making posttest compari- 
sons much easier to interpret. 


Scales and. Tests Employed 


As indicated in Table 1, a Class Evalua- 
tion Scale, a Democratic Attitude Scale, 
and a 150-item achievement test with five 
subscores were used in both the: pretest 
and end test periods. In addition, a test 
designed to measure one aspect of cre- 
ativity, sensitivity to psychological prob- 
lems, was employed in both democratic 
and lecture groups at the end of the 
course. During the course, records were 
also kept of individual participation, 
sociometric status, social aggressiveness, 
and attendance. Each of these measuring 
instruments is described here in the order 
just mentioned. 

The Class Evaluation Scale. Students’ 
evaluations of the democratic and lecture 
clases were obtained by the 2o-item 
evaluation scale below. 


CLASS EVALUATION SCALE 


Directions. The following questions apply to 
your opinions about this class. They are re- 
quested as an aid in improving the course. Use 
the separate answer sheet. Mark the number 
opposite the question which most clearly corre- 
sponds to your attitude about the course. Please 
try to answer every question. 

1. About how many members of the class do 
you know by their first name? 
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2. How pleasant have the classes been? 
3. How interested are you in the general pur- 
rse? 
ES i TT how interested is the class 
as a whole in the purpose of the course? 

5. In your opinion, how effective has the class 
been in advancing its purpose? 

6. How satisfied have you been with the class 
up to the present time? | i 

7. Sometimes a particular course is very im- 
portant to a student. The goodness or badness 
of the class is a very significant matter. At other 
times, a particular course may have little or no 
importance. How would you rate the significance 
of this course for you? 

8. Sometimes students become so “involved” 
in a class that they rarely think of themselves 
at all. At other times, they become only mildly 
involved, thinking mainly of personal matters. 
How would you rate your “involvement” in the 
course? 


9. Have you felt free to express your ideas in 
class? 


10. How frequently have you actually ex- 
pressed your ideas in class? 

11. What is your general impression of the 
quality of teaching? 


1g. What would you consider was the class’s 
over-all im 


pression of the quality of the teach- 
ing? 


Directions. Indicate 


your observations of the 
teacher of this class b 


y marking the appropriate 
Space on the answer sheet Opposite the number 
Of the statement, Use the following code for 
each of the statements: 1. Never. 2. Seldom, 
3. Occasionally, 4. Frequently. 5. Always. 

13. He made good plans for the class, 

14. He made good decisions, 

15. He could see both sides of a question. 

could get students to want to work. 


Was very interested in the success of 
the class, 


18. He explained why he did things, 

19. He could make tactful criticism. 

20. He treated each student as an individual. 
Directions, Indicate whether you approved or 
disapproved of the following aspects of the 
course. Use the following code: 1, Strong dis- 
approval. 2. Mild disapproval, 3- Indifferent or 
don’t know. 4. Mild approval. 5. Strong approval. 

21. The objective type of tests used. 

22. The method of determining grades in 
the course, 

23. The number of tests given. 

24. The particular days on 
were scheduled. 

25. The classroom procedures employed, 

We would appreciate your comments on any- 
thing that struck you as particularly good or bad 


about the course. Please write these on the back 
of the answer sheet. 


which quizzes 


Each of the above 25 statements had 
five alternative answe's. For reasons of 
space the alternatives are not given for 
the first ten questions. The items in this 
scale were adapted from those of Hemp- 
hill (7). Thé first 10 questions are de- 
signed to measure group social dimen- 
sions defined by Hemphill. Questions 
11-20 pertain to the leader's behavior. 
Hemphill found leader qualities, ques- 
tions 19-20, most highly related to rated 
effectiveness of a group. In addition, 
questions 21-25 were added to determine 
attitude toward procedures which the 
students were given power to decide in 
the democratic groups. ‘This information 
provided data for checking the second 
hypothesis. The students were also asked 
to write their personal impressions of the 
course in an informal way. 4 general 
evaluation score was obtained by adding 
items 1 through so. A decision evalua- 
tion score was obtained by adding items 
21 through 25. 

The Democratic Attitude Scale. A 
major hypothesis of this experiment con- 
cerned the changes in the democratic 
attitudes of students exposed to a demo- 
cratic atmosphere. An adequate test of 
this hypothesis requires a definition of 
democracy and a scale to measure changes 
in students’ attitudes toward democracy. 
Unfortunately neither a usable definition 
nor a scale was available. In meeting this 
difficulty a definition of the term, based 
upon the usage of social scientists, was 
attempted, "Although complete agree- 
ment with this definition is not expected, 
Statement of a working definition will at 
least make clear the basis for devclop- 
ment of the scale of attitude toward 
democratic leadership and democratic 
Social procedures, 

A survey of the relevant literature 
indicates that the term 


"democracy" is 
used on three levels. 


It is used to de- 
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scribe social institutions, such as a demo- 
cratic government ог, more generally, a 
democratic organi/ation. It is used to 
describe the leadership roles played by 
individuals in dealing with a face-to-face 
group. Recently it has also Been used to 
describe personality, as, for example, the 
democratic personality” as contrasted 
with the “authoritarian personality.” It 
is generally assumed that there is a close 
relationship between democracy at these 
levels. Democratic individuals become 
democratic leaders and create democratic 
institutions, and, vice versa, democratic 
institutions mold democratic leaders and 
democratic personalities. Because of this 
assumed intimate relationship between 
these levels, a brief definition at each 
level is attempted, although the primary 
concern of the present study was the 
second level, the role played by the 
democratic leader. . 

Institutional democracy is the sense in 
which the term is generally most famil- 
iar. The difficulties with definitions at 
this level have been clearly pointed out 
by Spitz (14). He concludes, however, 
that the essential elements of democratic 
organization are the following: (а) Power 
is invested in the people. (b) Majority 
decision must prevail. (c) Minorities shall 
remain free to oppose. (d) Leaders are 
controlled by the followers. 

Psychologists have been primarily in- 
terested in democracy as an aspect of the 
leader's role in a face-to-face group. The 
following outline, which was used as а 
guide in conducting the democratic class- 
ез and developing the democratic atti- 
tude scale, is a synthesis of statements 
made by psychologists in a variety of 
contexts. 


1. The basic princip 
Ship is that the leader acts in a gr 
шау. He acts in accordance with the expressed 
needs of the group’ rather than with his con- 
ception of how things should be done. The 


le of democratic leader- 
oup-centered 


" 5 
original work by Lewin, Lippitt, and White (10) 
was based on this principle. In their democratic 
group the group determined policies and pro- 
cedures with the guidance and encouragement 


of the leader. 
2. The democratic leader assists in the expres- 


sion and clarification of the needs of the group. 


He may do this by listening permissively to the 
expressions of individuals, by reflecting and in- 
terpreting their expressions, and by protecting 
minority opinions. He evaluates the work of 
persons, rather than persons as such. 

3. The democratic leader attempts to aid in 
the satisfaction of expressed needs. He does this, 
in part, by clarifying the limits within which 
the group has control, by delegating his de- 
cision-making power to the group, by submitting 
facts relevant to decisions, and by suggesting 


alternative actions. 

4. The democratic leader attempts to decrease 
his leadership role and increase his membership 
role. Although seldom explicitly stated, this 
“trend” aspect of democratic leadership is im- 
plied in most uses of the concept by psycholo- 


gists. 

The ‘democratic personality” is a 
topic of more recent interest to psycholo- 
gists than democracy as an institution 
and as a leadership technique. Research 
to date suggests that a democratic per- 
sonality is liberal, equalitarian, scientific, 
and secure. 

A democratic attitude scale, based on 
the rationale just described, was devised 
by one of the authors to measure atti- 
tudes toward democratic leadership in 
face-to-face groups. In the development 
of this scale the role of the democratic 
leader as outlined in the paragraphs 
above was used as а guide. The inten- 
tion was to make this scale a generalized 
one, covering all group situations rather 
than to confine it to the classroom situa- 
tion. There were two preliminary forms 
of this scale, Forms A and B, and the 
final form, Form C, which is reproduced 
below. For disguise it was called simply 
an opinion questionnaire. 


DEMOCRATIC ATTITUDE SCALE 
Directions. The following statements refer to 
opinions about how groups should be managed. 
Some people agree and others disagree with 
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them. In stating your own personal feelings, 
consider yourself in a concrete situation such as 
a club, a classroom, or a political or business 
group. Think of a group of about twenty to 
twenty-five people. 

Please mark on the separate answer sheet ac- 
cording to your agreement or disagreement, as 
follows: 1. Strong opposition, disagreement, 
2. Slight opposition, disagreement. 3. Uncertain. 
4. Slight support, agreement. 5. Strong support, 
agreement. 

I. What a member of a group thinks is not 
too important as long as he is doing his job 
well. 

2. A group should be able to count on the 
ability of its leader to arrive independently of 
the group at decisions related to their actions. 

3. One goal of the group leader should be to 
become stronger in his leadership role and more 
detached from his membership role. 

4. It is usually unwise for a leader to ask 
members of his group for suggestions before 
setting up an important project. 

5. It is best for a leader to tell inefficient 
workers to "get busy or get out.” 

6. An agenda set by the group should be kept 
open for later changes or additions. 

7. Knowing a great deal about an individual's 
home life is a great help in selecting the right 
person for a responsible job. 

8. Reliance upon one particular individual as 
à leader should decrease as the group becomes 
more mature, 

9. In participating in a group, опе should 
always seek the opinions of other members. 

10. It is almost always desirable for a leader 
to explain the duties and responsibilities of his 
job to the people in his group. 

11. The average member of a group takes 
little pride in what he does on his job. 

12. Groups where the meeting is planned by 
the leader usually make more progress than 
those where it is planned together with the 
members. 

13. Only carefully chosen people should be 
taught how to influence others, because of the 
chance that such skills may be used to promote 
personal goals. А 

14. When it is possible for а leader to use 
either an individual or a committee, he should 
use the individual in order to insure efficiency. 

15. It is frequently necessary for a leader to 
change mature adult minds without their knowl- 
edge when he judges it to be for their final 
good. 

16. It is generally wise for a leader to pro- 
hibit talking between workers on a routine job. 

17. There is little value in asking members 
of most groups to judge their leader. 

18. The most important requirement of a 
good leader is a complete understanding of the 


job he has to do. 


19. A good way for a leader to prevent further 
trouble among members óf a group is to make 
an example of one of th:m. 

20. Compromise betwee: group members with 
strongly opposed points of view generally weak- 
ens the resulting group decision. 

21. Before each important action that the 
leader takes, he should obtain the agreement of 
the group involved. 

22. The diverse opinions of every member of 
the group should be given careful consideration 
before a decision is reached. 

23. It is desirable that a representative from 
each committee chosen by the members of à 
group get together with the leader in regular 
mectings. 

24. A group should generally not go so far as 
to exclude a member who threatens to disrupt 
the functioning of the group. 

25. Evaluation of the work of cach member 
by the entire group is a very valuable contribu- 
tion to the functioning of the group. 

26. It is sometimes undesirable for a leader to 
talk over the methods of approach to a project 
with the members of the group. 

27. It is usually better for a few pcople in à 
group to make decisions and then to present 
them to the rest of the group. 

28. It is usually best for a leader not to explain 
in detail changes in rules and policies to the 
members concerned. 

29. There are gencrally some pcople in à 
large group who should not be accepted on the 
same level of equality as others. 

go. The real test of any leader's way of deal- 
ing with other people is how well he gets the 
job done. 

gi. It is more important for a leader to be 
sensitive to the needs of the group than to be 
an authority in the field of the group's interest. 

32. It is not the leader's task to provide the 
group with all the necessary information for 
the group to arrive at a decision. 

33- Every member of a group should be а 
potential leader. 

34. A group member should feel free to con- 
tradict the leader, even when it means involving 
the group in a long argument. 

35. The leader's primary task is to reflect the 
feeling of the group rather than to direct its 
thought and action. 

36. A discussion-type group wastes far more 
time than one in which the leader makes most 
of the decisions. 


37. In a group meeting it is a waste of oe 
to have to listen to a group member who О 
han the 


viously knows less about the subject t| 
leader. 

38. If a group is to run smoothly the leader 
must be dominant. 


39. Group participation methods are fine 


| 


ula 


| 
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ideals, but for many purposes they are too in- 
efficient to be useful. 

qo. A group leader, in politics should be es- 
sentially a person capable of inspiring personal 
loyalty in the group’ members. 

41. It is the leader's task to try to find out 
what the group wants rather than to decide 
what is best for the group. 

48. It is primarily the responsibility of the 
group, rather than the leader, to see that the 
group arrives at a good decision. « 

43. In an ideal group the only difference be- 
tween the leader and the members would be 
that they had slightly different jobs to do. 

44. A leader should be free to discipline a 
group member whose behavior is detrimental to 
the group. 

45. It would be quite possible to use group 
participation methods in running a business. 

46. People are generally either leaders or fol- 
lowers, and it is the leaders who must be singled 
out for responsibility. 

47. A group leader in business should be 
essentially a person who is able to get high 
work output from the members. 

48. A group leader in education should be 
primarily an informative lecturer. 

49. The more authority à leader has, the 
smoother the group will run. б 

5o. Group discussions are usually monopolized 
by people who like to hear themselves talk. 

51. The quality of a leader is dependent upon 
his ability to get people to do what he thinks 
is right. 

52. Because of the relativ 
level of the people he represent 
should make the decisions for his group. 

53. A person in a position requiring leader- 
ship must be morally and intellectually superior 
to the people in the group. Ў he 

54. The nature of an instructors position 
makes democratic methods very difficult in the 
classroom situation. i 

55. An individual who is respo: 
group's decisions should not have to 
with individual personalities. 

56. A leader must be careful to see that 
every side of an issue is presented to the group. 

57. А member of а group shou'd feel free to 
argue with other membeis of the group even if 
he is all alone in his position. - 

58. Members of a group will get more out of 
discussing a problem than listening to the 
leader, even when the leader is an expert in 
the field. 

59. A leader should be very $ 
feelings of others. "Me 

6o. Ideally, religious groups should arrive а 
decisions on church matters by using group 


discussion methods 


ely low educational 
s, a union leader 


nsible for а 
be bothered 


ensitive to the 


"This scale was administered to all sub- 
jects in the present study. The corrected 
split-half reliability was .85. A test-retest 
correlation was obtained by correlating 
initial and final scores separated by а 
two-month interval. This correlation was 
.47, indicating some degrees of stability 
of the scores, but not enough to inter- 
fere with measurement of shifts in atti-- 
tude. 

Some evidence exists to support the 
validity of the scale., The test has face 
validity in that the items have been 
selected according to a rational definition 
of a democratic attitude and empirically 
tested. for internal consistency. Some of 
the items are valid in the sense that they 
discriminate successful from unsuccess- 
ful leaders, as on the How Supervise? 
test (4) from which some of the items 
were taken. The results of the prelimi- 
nary form were significantly related to 
some personality variables, in the direc- 
tions predicted from the above discussion 
of the democratic personality. It was an 
incidental purpose of the present study 
to gather additional data on the validity 
of this scale. 

Social Passivity Scale. The social ad- 
justment items from the Bell Adjustment 


“Inventory were administered once in 


each of the classes to obtain a measure 
of the student's social aggressiveness. Low 
scores on this scale indicate a positive 
and constructive approach to social situ- 
ations; high scores indicate social pas- 
sivity. In order to make the title con- 
sistent with the scoring it is referred to: 
as the Social Passivity Scale. 

Tlie Achievement Tests. An adequate 
test of the fourth hypothesis would re- 
quire several different measures of 
achievement, because the experimental 
variables might have different effects on 
different kinds of achievement. Several 
writers have pointed out the inadequacy 
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0 
of the conventional measures of educa- 
tional achievement, saying that demo- 
cratic teaching produces improvement in 
certain intangible ways not ordinarily 
tested. The present experiment, there- 
fore, included a wide variety of measures 
of achievement. 

A large pool of test items based on the 
textbook was available. Difficulty values 
and reliability data for each item had 
been obtained from previous use with 
similar populations. From this pool the 
most reliable items were grouped into 
three subtests of бо items each, intended 
to test, respectively, psychological vo- 
cabulary, facts, and reasoning. Examples 
of each type follow. 


Vocabulary item 

SET (1) preparation (2) reaction (3) pathway 
(4) choice (5) fixation 
Factual item 

Raising body temperature by electric current 
is a specific treatment for (1) psychosomatic 
illness (з) psychoneurosis (3) brain syphilis 
(4) manic-depressive psychosis (5) paranoid 
schizophrenia. 
Reasoning item 

Under which of these conditions will the sex 
drive in rats be stronger than hunger or thirst? 
(1) Give plenty of food and water. (2) Place 
animal in obstruction box when young. (3) De- 
prive animal of food, water, and sex for two 
days. (4) Deprive animal of food and water for 
one day. (5) Keep male and female together 
constantly. 


Items of each type were assembled into 
two forms of 30 items each of equal 
average difficulty values. Thus two 
equivalent forms of each of three kinds 
of test pertaining to the textbook were 
available for initial and final testing. 
Exact equivalence was not necessary 
since all students took Form A first and 
Form B last. 

The fourth type of achievement test 
was a case study test modified from one 
developed by Horrocks and Troyer (8). 
Sam Smith's behavior in school is de- 


scribed, then interpretive statements and 
recommendations are made, such as “Sam 
feels quite insecure ir, social situations.” 
The students are asked if they agree with 
the statement, if the evidence presented 
is not sufficient, or if they disagree. The 
same test of go items was used initially 
and finally. 

The fifth achievement test was a read- 
ing test. Paragraphs, tables, and dia- 
grams, taken from the psychological 
literature, are printed, and questions аге 
asked about this material. Two forms of 
go items each, roughly equated for diffi- 
culty, were used as initial and final tests. 

Test data—all subjects. The experi- 
ments began with two large classes of 80 
to go students. At the end of the term 
achievement test data were complete for 


TABLE 2 
Test DATA FOR 162 SUBJECTS B 
A QUARTER TERM OF THE 
PSYCHOLOGY COURSE 


Final Test, 


Initial Test, 
Form A Form B 

Test zi 

7 Relia- elia- 

M SD pity | M 50 bility 
Vocabulary | 12.8 3.3 — .46 22.6 3.9 -76 
Facts 10.9 3.3 51 18.8 4.2 68 
Reasoning 15.6 2.9 33 21.0 3.5 79 
Case study 18.8 2.9  .39 19.8 3.0 .67 
Reading 21.7 2.2 34 20.4 3.1 67 
Total 79.8 9.6 62 | 102.6 11.6 .86 


162 subjects. Table э shows the means, 
standard deviations, and reliability со- 
efficients for Form A, given at the be- 
ginning of the course, and Form B, given 
at the end. Reliability coefficients are 
odd-even correlations, corrected for 
length by the Spearman-Brown formula. 
Tables 3 and 4 give the product-moment 
correlation coefficients between the part 
scores before and after the course. These 
three tables, summarizing the test results 
for all 162 students, present the Am" 
portant data necessary for interpreting 
the results of the comparisons of the 
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TABLE 3 
CORRELATIONS BETWEEN INITIAL ScoRES 


(Coefficients above #he diagonal are corrected 
for a;tenuation 2 


Test | Voc. | ‘Facts | Reas. | C.S. Read. 
Vocabulary .66 m 28 | -38 
Facts — +32 1.09. +37 +09 
Reasoning +25 543 +22 +33 
Case study +12 +16 .o8 1 
Reading us | Тоз tir | ж 


small matched experimental and control 
groups. 

From Table 2 it is apparent that scores 
on the initial tests include much chance 
variance. A chance score on each of the 
first three tests, for example, would be 
six. Average obtained scores are only 
about double the chance scores. On the 
case study test a chance score would be 


TABLE 4 


CORRELATIONS BETWEEN FiNAL SCORES 


(Coefficients above the diagonal are 
corrected for attenuation.) 


Facts | Reas. | cs. | Read. 


Test | Voc, 


Vocabulary «67 E o6 34 
Facts „48 11 .18 g 
Reasoning .32 .28 -69 
Case study .04 419 26 .39 
Reading по 7 | 


ten, and on the reading test a chance 
score would be about fourteen. For this 
reason the reliabilities of the part scores 
are rather, low. When all five tests are 
combined to get à total score, the relia- 
bility of this total is reasonably satis- 
factory. The initial matching was based 
on this total score on all five tests. — 
On the final tests standard deviations 
and reliability coefficients are higher, as 
one would expect. The means, of course, 
are much higher, but it is important to 
note that they are not near the ceilings 
of the tests, which would be go on each 
subtest. The distribution of neither the 
initial scores nor the final scores 15 


skewed. "NE . . 

Actually, the reliability with which this 
experiment is concerned is not the re: 
liability of any-one test but the reliability 


of the gain or improvement. Knowing 
the correlation between initial and final 
test scores, which was .34, and the relia- 
bility of each test, the reliability of the 
gain scores can be computed according 
to a formula developed by Thorndike 
(15, р. 614) as .61. This reliability is high 
enough to disclose large variations in 
individual scores or small variations in 
means of matched groups. 

The improvement on the first three 
tests is about what one would expect in 
a quarter’s course. As stated earlier, 
Forms A and B are closely equivalent in 
respect to vocabulary, facts, and reason- 
ing. The improvement on the case study 
test is very small, even though Form B 
was the same test as Form A. And the 
improvement on the reading test is actu- 
ally negative. The reading test has not 
been as carefully standardized as the first 
three tests, so the negative improvement 
may be the result of differences in diffi- 
culty between Form A and Form B. In 
any event the last two achievement tests 
do not contribute very much to total 
achievement for the whole sample. 

From Tables 3 and 4 it is apparent 
that success on each test is related to 
success on the others; all correlations are 
positive. But many correlations are rather 
low, a fact that justifies the attempt to 
measure these different aspects of achieve- 
ment separately. The reasoning test, as 
might be expected, has the highest aver- 
age correlation with the others, both ini- 
tially and finally. 

Both initially and finally the case study 
test is the most independent. Evidently 
this test measures an aspect of achieve- 
ment that is not tested by conventional 
tests of achievement, and, furthermore, 
a course in psychology does not add much 
to this aspect of achievement. Further 
study of this type of test might improve 
the criteria of achievement in psychology 
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courses and might point up a remediable 
defect in teaching procedures. 

In general it is clear that there is much 
to be learned by including several de- 
pendent variables in an experiment on 
teaching procedures. The course does not 
have the same effect on all variables; in 
fact it leaves some aspects of achieve- 
ment practically untouched. 

Ratings of sensitivity to psychological 
problems. One of the advantages claimed 
for the democratic method is that it en- 
courages creative imagination. This 
aspect of achievement is not included in 
the battery of tests described above, all 
of which are of the multiple-choice type, 
suitable for machine scoring. One free- 
response type of test was added, there- 
fore, following a suggestion by Guilford. 

Guilford says that “а large part of the 
scientist’s success depends ироп his 
ability to ask questions, and, of course, 
to ask the right questions.” He therefore 
suggests, “One might present the exami- 
nee with a short paragraph of expository 
material and instruct him to ask as many 
questions as he can that are suggested 
by the statements, with relatively liberal 
time allowed" (5, p. 452). Two para- 
graphs were used, with ample space for 
responses. 


1, The President of the Sophomore Class 
appoints a committee of seven students to make 
plans for a class dance. When the committee 
meets, practically all the talking is done by two 
people. 

List as many psychological questions as you can 
think of that are suggested by this statement. 


2. Two married women of about thirty decide 
to learn to type, each practicing alone in her 
spare time. After a month of such practice one 
types fast and inaccurately, the other slowly 


and accurately. 

List as many psychological questions as you can 
think of that are suggested by this statement. 
All classes took this test the last week of 
the term. 


Tests of this kind can easily be scored 
quantitatively by simply counting the 
questions listed. However, a qualitative 
measure of the merit cf the questions re- 
quires the aid of expert judges. The 
judging procedure will be described in 
the section ori results. 

Measurement of group processes. 
Group processes in the classes were ana- 
lyzed both for the additional light they 
might shed on the hypotheses and 
for the possibility of checking previous 
findings on the nature of such processes. 
In implementing this purpose, records 
of the number of individual .participa- 
tions were kept, similar to those reported 
by Smith and Dunbar (13). The index 
used was the number of voluntary par- 
ticipations divided by the number of 
days present in class. 

Sociometric ratings were obtained from 
both democratic groups as an aspect of a 
group project where individuals were to 
be divided into subgroups to study psy- 
chology. The members of each class were 
asked to indicate as many individuals as 
they wished with whom they would like 
to work on this project. Attendance 
records were kept in all classes. In addi- 
tion, the instructors kept a log of class- 
room activities and the students made 
written comments on such activities and 
on the course as a whole. 


The Classroom Procedures 


АП four classes were the same in some 
superficial respects. All used the same 
textbook, ali had the same initial and 
final tests, and all met four times a week 


for a one-quarter term. The democratic ` 


procedures were carried out during class 
time, hence all groups had approximately 
equal contact with instructors outside 
class. 

The two large classes, within which 
were the two control groups of 16 each, 
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were taught by the usual lecture-discus- 
sion procedure. Both experimenters had 
taught the beginning course often and 
endeavored to tezch these classes by their 
customary methods. 

'The democratic classes were conducted 
according to the experimenters' definition 
of the role of the leader in the demo- 
cratic group, as outlined in the section 
on the measurement of democratic atti- 
tudes. The major aspects of this role are 
recapitulated here. 

1. In general the teacher acts in a 
group-centered way. He acts in accord- 
ance with the expressed needs of the 
group rather than with his conception of 
how things should be done. For example; 
the experimenters announced to their 
democratic classes that their average 
grade would be approximately the same 
as in the large lecture classes. (This was 
done for control purposes.) However, 
the instructors suggested to them that 
it might be valuable to deviate from 
traditional testing procedures and utilize 
essay tests, ratings by the instructor, rat 
ings by fellow students, or some combi- 
It was quite apparent to 
the instructors that the students felt _ 
anxious in this unfamiliar situation and 
were seeking conventional landmarks. 
When the students in both democratic 
groups proposed the use of objective 
tests, the instructors merely aided them 
t the details. In this case, 


attempting to fulfill 
to 


nation of these. 


in working ou 
the instructors were 
two aspects of the democratic role: 
clarify the limits within which the group 
had control and, within those limits, to 
operate on the basis of the expressed 
needs and decisions of the groups rather 
than on the basis of their conception of 
how things should be done. An objective 
indication of the attainment of this 
aspect of the democratic role is given by 
the fact that both democratic groups felt 
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that the instructors treated them more 
as individuals than did the control lec- 
ture groups. _ 1 

2. The teacher assists in the expression 
and clarification of needs by listening 
permissively to their expression, protect- 
ing minority opinion, and by evaluation 
of ideas rather than individuals. For 
example, when the topic of attention was 
introduced, the quéstion of causes for 
poor concentration was raised. This led 
the students to recount personal prob- 
lems in trying to concentrate іп the dor- 
mitories, in the library, and at home. 
Criticisms of the educational system in 
this connection were advanced. In such 
discussions the leader attempted to listen 
permissively, to reflect feelings, and oc- 
casionally to interpret them, but not to 
restrict the discussion. 

з. The teacher attempts to aid in the 
satisfaction of expressed needs by clari- 
fying the limits within which the group 
has control, delegating his decision- 
making to the group, submitting facts 
relevant to decision, suggesting possible 
alternative actions, summarizing agree- 
ments in the group, and keeping discus- 
sion on the point. 

4. The teacher aims to decrease his 
leadership role and to increase his mem- 
bership role. 

To conduct college classes according 
to these democratic principles is a diffi- 
cult assignment. No one could say, in 
advance, whether it could be well done. 
But the experimenters were interested in 
the project. It was their principal occu- 
pation for a term, and they met almost 
daily to discuss operational problems. 

Room arrangements were particularly 
fortunate. While the control classes met 
in a large lecture room with the usual 
instructor's desk on a slightly raised plat- 
form, the experimental classes met in a 
small conference room. Tables were 
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pushed together, and the members of thie 
group, including the instructor, sat in a 
ring around the tables. 

Within the first few days the students 
were asked to discuss, then vote on, the 
number and kind of quizzes, order of 
topics, and the like. The decisions made 
by the experimental classes about quizzes 
were imposed by the experimenters on 
the control classes. Throughout the 
course they made original proposals and 
decisions as a group about classroom 
activities, field trips, topics to be dis- 
cussed, and methods of study. When the 
topic of group organization and leader- 
ship arose, the experiment served as a 
basis for discussion. 

Comparison of class activities. The in- 
structors kept logs of the principal activi- 
ties of all classes. Activities of the two 
large lecture-discussion classes were 
similar to each other and similar to most 
other classes taught in the same conven- 
tional way. Activities in the two small 
classes differed somewhat from each 
other and differed greatly from the con- 
ventional classes. 

The most obvious difference between 
the two types of classes was the difference 
in the way they spent their time. A 
visitor to a lecture-discussion class would 
have observed the instructor lecturing 
about psychological topics and discuss- 
ing these with the class practically all 
the time. Visiting a democratic class he 
would have observed the students doing 
much of the talking, making most of the 
decisions. He would have noted that a 
great variety of topics was discussed. The 
democratic classes, for example, spent 


many hours discussing aims of the course, 
ways of studying, kinds of examinations, 
grading systems, and tle like. One demo- 
cratic class, taught by ihstructor A, voted 
to have, in addition to the final examina- 
tion, a midterm examination and four 
quizzes. The other democratic class, 
taught by instructor B, voted to have à 
midterm examination and two quizzes. 

In the democratic classes the instruc- 
tors made no attempt to cover the ma- 
terial of the course. As noted above, the 
teacher's role was to help the students 
satisfy their needs. Some students, espe 
cially at first, wanted to sit and listen to 
the instructor, but class participation in- 
creased as they became more familiar 
with each other and with the democratic 
procedure. 

The principal difference between the 
two experimental classes apparently was 
a difference in attitude toward grades. 
Class B seemed to be interested in grades 
and worried that they might not do as 
well as the conventional classes. Class А, 
though they voted to have regular quiz- 
zes, seldom discussed grades or the other 
classes, and were quite willing to take 
time off for extracurricular activities. 

In general it was clear from the €x- 
perimenters’ classroom observations that 
the experimental groups did make most 
of. the decisions, that they did express 
some of their needs, that the class ac- 
tivities were organized around these 
needs, and that the teachers did increase 
their membership roles. And it seems 
probable that these democratic pro 
cedures were accepted more wholeheart- 
edly by Class A than by Class B. 


III. RESULTS 


Student Evaluation of the Classes 


The first hypothesis states that stu- 
dents will evaluate democratic classes 


more favorably than lecture classes. The 
data from the Class Evaluation Scale, 
which was administered at the end of 
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the course, were used in testing this 
hypothesis. 

General results. Table 5 summarizes 
the results of tris comparison. The fig- 


TABLE 5, 


DIFFERENCES IN STUDENT EVALUATIONS OF 
DEMOCRATIC AND LECTURE CLASSES 


N | ри. | Сом, 


instructor | Dae: | э | Бр 


Class | Class 


Instructor A | 75- 
6 


Instructor B 15 70.0 15 |—3-3 | 5 


ù Уә 


15 | 65.7 |15 | то.т | .oor 


Total тї. зо| 67-9 | 3° 3.4 | пз. 


ures in the table refer to the general 
evaluation score which was obtained by 
adding items 1 through 20. The maxi- 
mum score was 100. Confidence levels 
in this and succeeding tables come from 
a two-tail test of significance. 

Clearly the 15 students in instructor 
A's democratic class evaluated their class 
more favorably than the 15 matched stu- 
dents in his lecture class. For instructor 
B the difference is reversed, but not 
significantly so. When the classes are 
combined, the difference favors the demo- 
cratic classes, but not significantly so. In 
other words, the hypothesis was fully 
verified in the subexperiment under in- 


subexperiment under instructor B. 
Differences between the democratic 
groups. These results were unexpected. 
Therefore the individual items of the 
Class Evaluation Scale were analyzed 
separately in order to disclose the most 
significant difference between the two 
democratic classes. These differences are 
shown in Table 6, arranged in order of 
statistical significance. Only those fac- 
tors that were significant beyond the 5 
per cent level have been included. It is 
clear that group А found its class pleas- 
anter, more interesting, and more satis- 
fying. There is no evidence that the in- 
structor variables are any more impor- 
tant than the social dimension variables. 


Acceptance of Group Decisions 

The second hypothesis of this study 
was that students would accept decisions 
they made more fully than the same de- 
cisions when they were made for them 
by the instructor. Previous studies have 
uniformly supported this hypothesis. The 
data on this point come from questions 
21 through 25 of the Class Evaluation 


Scale. 
Table 7 shows that democratic group 


structor А, but was not verified in the A was significantly more favorable to- 
, 
TABLE 6 
= E Demo. Demo. Diff Critical 
Variable Grp. A Grp. B Ы Жано 
ial Di sion Variables 
E ieee rarer 
2. Pleasantness T A 19 3-28 
6. Satisfaction 3.07 ail 29 2.8 
8. Involvement 3.13 -47 " 2.20 
| 
Instructor Variables Н 
16. Stimulation P 3-53 ae 93 3-75 
її Teaching (own opinion) pen же 3. `9 3.44 
12, Teaching (estimate of class opinion) 3.80 3.00 .8o 3.29 
Total: Items 1-20 75.87 65.80 10.07 3.43 


14 DONALD M. JOHNSON AND HENRY CLAY SMITH 


TABLE 7 


STUDENT ACCEPTANCE IN DEMOCRATIC AND LEC- 
TURE CLASSES or DECISIONS MADE IN THE 
Democratic CLASSES 


t 


Demo. Д 
es 


Instructor | Class 


аг 
id 


Instructor A 22.7 | 15 19.7 * 
Instructor B 17.5 15 19.4 15 |—1.9 | n.s. 


Total 20.0 | 30| 19.5 зо | о.5 | n.s. 


ward the decisions made than their 
matched control group, whereas demo- 
cratic group B was less favorable. When 
the two classes are combined, the dif- 
ference practically disappears. 


cisions which turned out to be unsatis- 
factory, and this resulted in greater dis- 
satisfaction than if these decisions had 
been made by the leadèr. 


‹ 


Gains in Democratic Altitude 


The third hypothesis which this ex- 
periment was designed to check was that 
the students in the democratic classes 
would become more democratic in their 
attitudes than those in the lecture 
classes. The measurement of democratic 
attitude was made at the beginning and 


TABLE 8 


SIGNIFICANT DIFFERENCES IN DECISION ACCEPTANCE 
BETWEEN THE Two Democratic GROUPS 


i Demo. Demo. ; Critical 
Variable Grp. A Grp. B Diff. Ratio 
Decision Acceptance Variables Э 

22. Method of grading 4.40 2.13 2.27 7259 

‚ 25. Classroom procedures 4-53 2.93 1.60 4.57 
23. Number of tests 4.67 3.53 1.14 « 3.06 
21. Type of test 4.67 3.87 .8o 3.05 
24. Days of tests 4.40 3.53 .87 2.07 
Total: Items 21-25 21.25 16.00 5.25 3.74 


Table 8 compares the two democratic 
groups in respect to acceptance of spe- 
cific decisions. The largest difference is 
in respect to the method of grading, 
and these differences in acceptance of 
decisions are larger than the differences 
in social dimension variables and in- 
structor variables shown in Table 6. 
These differences in the attitudes of the 
two democratic groups toward the de- 
cisions they had made were observed and 
discussed by the instructors early in the 
course. The most likely explanation is 
that both groups were involved and took 
personal responsibility for the decisions. 
In group A they thus became involved 
in decisions which were satisfying and 
which resulted in greater satisfaction. In 
group B the students felt involved in de- 


end of the course by means of the Demo- 
cratic Attitude Scale. 

Analysis of the results showed that 
there were only small, inconsistent 
changes in attitude in both the demo- 
cratic and lecture groups. Variability of 
Scores and of score changes were large; 
indicating that something happened dur- 
ing the course, but over-all comparisons 
of class means showed that neither the 
democratic nor the lecture experiences 
had any consistent effect. 

Two incidental findings are worth 
noting. The democratic groups became 
more homogeneous in their attitude tO- 
ward democratic social processes. Tp 
suggests a development toward common 
norms rather than toward democratic 
gains. Second, the low democratic Bor. 
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under instructor B made significantly 
greater democratic gains than the low 
group under inst^uctor A. The results in 
terms of studenis’ evaluation were the 
reverse: the low democratic group under 
instructor A had the lowést evaluation. 
Under instructor A the low group found 
the class pleasant and satisfying, but 
under instructor B unpleasant and satis- 
fying. The implication is that the frus- 
tration of undemocratic individuals in 
a democratic situation, though they find 
it unpleasant, leads to greater progress 
toward democratic attitudes. 


Achievement Gains 

The fourth hypothesis of this study 
stated that the experimental democratic 
procedures are more effective in pro- 
moting academic achievement than the 
usual lecture-discussion procedures. The 


TABLE 9 
AcHIEVEMENT GAINS IN DEMOCRATIC 
AND LECTURE CLASSES 


А i Conf. 

Variable | Remo- | N | Let | w | Diff. | evei 
Instructor А | 26.3 15 24-6 15| 1.7 | 05 
Instructor В 23.7 1$ 22.4 15 | 1.3 n.s. 
Total 24:9 | зо | 23-5 | зо | 1-4 n.s. 


data bearing on this hypothesis appear 


in Table д in the form of mean gain 
scores. Both democratic groups improved 
more than their matched control groups, 
but neither of these gains nor the gain 
for the two classes combined is signifi- 


cantly different from zero. We can only 
at the experimental demo- 


conclude th 
1 not produce aca- 


cratic procedures dic 
demic superiority in amy large amount. 

The lack of inferior achievement in 
the experimental classes should also be 
noted. Certainly the experimental classes 
spent much less time on the conven- 
tional subject matter of psychology than 
the large lecture classes. If anyone asserts 


that students allowed to make their own 
decisions about classroom procedures 
will fall behind their colleagues іп con- 
ventional classes by, say, four score units, 
our data compel the rejection of this 
assertion at the 1 per cent level of sig- 
nificance. 

It might be assumed that those who 
were initially favorable to democratic 
classroom procedures would profit more 
by the democratically run classes than 
those who were initially unfavorable. A 
special analysis of the data refutes this 
assumption. 

Relative achievement on the five sub- 
tests. Although the democratic classes 
taught by the two instructors came out 
with about the same superiority over 
their matched lecture classes, the pat- 
tern of relative gains on the five subtests 
differs considerably. Instructor A’s dem- 
ocratic class exceeded his lecture class in 
vocabulary by a difference significant at 
the 5 per cent level. In instructor B's 
classes this difference is reversed, though 
it is not significant. Instructor A's demo- 
cratic group also achieved superiority on 
the reasoning test by a difference that 
is significant at the 10 per cent level (or 
the 5 per cent level if a one-tail ¢ test 
is used). Likewise the relative gains on 
the case study and reading tests are re- 
versed. The differences may be due to 
differences between the instructors or, 
more likely, to differences in the activi- 
ties undertaken by the students when 
they make their own decisions. 

There is some consistency in respect 
to relative gains. Both democratic classes 
achieved the same gains as their control 
classes in respect to facts. And both 
classes bested their control groups in 
respect to reasoning. For the combined 
groups, reasoning shows the highest 
relative superiority; reading is next. 
Though these differences for the com- 
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bined classes are not significant, as far 
as they go they agree with the expecta- 
tion that democratic procedures exert 
the most influence on the more intel- 
lectual achievements. 

Sensitivity to psychological problems. 
The results of the test of creative think- 
ing described earlier were in the form 
of questions about psychological prob- 
lems. Each test paper of a student from 
a democratic class was paired with a test 
paper of his match from a lecture class. 
The g1 pairs of papers were randomized 
and given to four advanced graduate 
students of psychology with the follow- 
ing instructions. 

Read these by pairs and check the one of cach 
pair that shows the most psychological curiosity 
and insight. Don't be influenced by vague 


generalities. Look for specific plausible hypothe- 
ses, 


The four judges thus made 124 com- 
parisons, of which 70 favored the demo- 
cratic classes. This frequency does ‘not 
quite reach the 10 per cent level of 
confidence (or the 5 per cent level if a 
one-tail test is used). Actually the com- 
parisons of three of the judges did not 
differ from chance. The fourth judge, 
who had done previous research on com- 
plex judgments, gave 23 out of 31 judg- 
ments favoring the democratic subjects, a 
frequency that clearly exceeds the 5 per 
cent level. 

The most reasonable conclusion is 
that the democratic procedures did in- 
crease sensitivity to psychological prob- 
lems. Clear proof of this point would 
require more time from the subjects and 
more training of the judges. 


Relationships Among Criteria 


It is often assumed that the various 
criteria of effectiveness of a classroom 
procedure will be closely related. The 
validity of this assumption is of consid- 


TABLE 10 
CORRELATIONS BETWEEN CRITERIA 
(N=31) 

1 
Variables r 


Class Evaluation 


Acceptance of Group Decisions 43 
Acceptance of Group Decisio: 

Democratic Gains +40 
Democratic Gains ХАс! 208 
Acceptance cf Group De 

XAchievement Gains. .......... = .15 
Class Evaluation X Democratic Gains —.10 
Class Evaluation XAchievement Gains. —.29 


erable importance, both practically and 
experimentally. The status of this as- 
sumption in the present study is shown 
in the product-moment correlations of 
Table 10. These are based on the 31 
subjects of the two democratic groups 
and arranged in order of size. 

The significant correlations are be- 
tween general evaluation of the course 
and acceptance of group decisions and 
between acceptance of group decisions 
and gain on the democratic attitude 
scale. Achievement gains are not post 
tively related to any other criterion but 
may be negatively related to evaluation 
of the course and acceptance of group 
decisions. More detailed analyses agree 
with these correlation coefficients. We 
cannot assume that success on one Cr 
terion has more than a low relationship 
to success on any other. 


Group Processes 


'The data presented thus far do not 
tell the whole story. The data on hanc; 
including scores for social passivity anc 
records of sociometric choices and 948% 
participation, were analyzed in severa 
ways so as to disclose differences in 
motivation and perception of the class- 
room situation. One method of particu- 
lar value was the comparison of extreme 
groups. The five students in each demo- 
cratic class who made the highest eval- 
uations of the class (as compared to their 
controls) were compared with the five 
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lowest in each class. The same compari- 
sons of the ten highest with the ten 
lowest were made for acceptance of 
group decisions, gains in democratic at 
titude, and gains in achievement. The 
significant findings may be summarized: 

1. Those students in both democratic 
classes who accepted the group'decisions 
most willingly made significantly lower 
gains in academic achievement. Appar- 
ently they were group oriented while 
those who made high achievement gains 
were grade oriented. 

2. Favorable evaluation of the demo- 
cratic classes was associated with high 
sociometric status. Those who were most 
fully accepted by the group liked the 
class the best. 

з. Those who were initially high in 
achievement made significantly greater 
gains in democratic attitude. A reason- 


The most interesting results of the 
vere, first, that the various 


experiment W 
criteria of effectiveness of the classroom 
ly correlated 


procedures were not close і 
and, second, that the two democratic 
classes carried out different classroom 
activities and yielded somewhat different 


sets of objective data. Table 11 sum- 


TABLE 11 
SuMMARY OF EVIDENCE ON ALL HYPOTHESES 
Experiment 
* EDIT s 
Hypothesis АҢ B (A&B 
Class evaluation ++] = + 
Acceptance of decisions, +4 | = $ 
Democratic attitude gains + 1 F 
Achievement gains , , T 1 zi 
Psychological sensitivity | + + 
demo- 


+ + Significant difference in favor of 


cratic group. 
+ Insignificant ¢ 
cratic group. 
— Insignificant € 
group. 


lifference in favor of demo- 


lifference in favor of lecture 


able explanation is that they were зе 
cure academically and thus could afford 
to try something new. 

4. High achievement gains were asso- 
ciated with low initial democratic atti- 
tude, low sociometric status, low par- 
ticipation, and social passivity. The iso- 
lated individualist made the greatest 
academic improvement. 

In general, the data suggest that the 
satisfactions derived from group work 
are different from the satisfactions de- 
rived from individual competition for 
grades in the typical class. Some stu- 
dents apparently preferred the tradi- 
tional pattern and acted in the demo- 
cratic class as they normally did in a 
lecture class. The individual grading 
system used in the democratic classes en- 
couraged this approach. 


IV. INTERPRETATION 


marizes the evidence in a general way. 

The results from the contrasting 
classes of the two experimenters, or the 
two experiments, agree in respect to 
the more intellectual criteria. In the 
course in general psychology, demo- 
cratic procedures did as well as, or better 
than, lecture-discussion procedures in 
promoting academic achievement and 
curiosity. 

But the democratic procedures were 
accepted more wholeheartedly in in- 
structor A's classes, apparently because 
instructor B's students got involved in 
an unsatisfactory grading system. When 
the instructors run the classes, they can 
run them all the same, but when stu- 
dents run them, variations in proced- 
ure are to be expected. This dissatisfac- 
tion with the grading system in the B 
democratic class was generalized or dis- 
placed to the evaluation of other items 
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and the acceptance of other decisions. 
Nevertheless the democratic classes were 
on the whole somewhat more favorably 
received than the lecture classes. 

An analysis of group processes in the 
classes of both instructors indicated a 
polarity of acceptance of the unfamiliar 
democratic procedures. Group-oriented 
students accepted group decisions and 
were accepted by their fellows. Other 
students did not get involved in group 
activities but retained their achievement 
orientation, probably because they en- 
tered the class with less respect for the 
democratic procedures. They were so- 
cially passive, did not participate in class 
discussion, and were not chosen by their 
classmates. It is probably this difference 
in the orientation that the students 
bring to the class, or develop in the first 
few days, that determines what they get 
out of it and this accounts for the lack 
of correlation between the group cri- 


teria and the achievement criteria. Based 
on their analysis and interpretation of 
these results, the authors have formu- 
lated the following revised hypotheses 
to guide their future research: 

The most effective class is one in 
which: 

1. The content is organized to facili- 
tate team activities. 

2, Some group incentive is employed 
in the grading system. In other words, 
all students are given some reward based 
on the over-all achievements of their 
group or subgroup. 

3. The instructor maintains a warm, 
objective relationship with students, and 
delegates considerable authority to them. 

The effectiveness of such classes 15 
most evident in creative and problem- 
solving activities and among students 
with initially favorable attitudes toward 
such procedures, who typically partici- 
pate in their classes. 


V. SUMMARY AND CONCLUSIONS 


'The purpose of the present study was 
to test the hypotheses that classes under 
democratic leadership are more effective 
than lecture classes in: (a) developing 
favorable evaluations of the class, (b) 
promoting acceptance of group deci- 
sions, (c) developing democratic attitudes 
toward group processes, and (d) improv- 
ing ordinary academic achievement. 

The subjects included a total of 62 
students in four sections of general psy- 
chology. Two of the sections were under 
democratic leadership, and two were 
taught by the conventional lecture-dis- 
cussion method. Each of the experiment- 
ers taught a democratic and a lecture 
class. All four sections were initially 
equated by matching subjects on the 
basis of scores on an achievement test 
and on a scale for the measurement of 


democratic attitudes. These instruments 
were administered again at the end of 
the course along with student course 
evaluation and group decision evalua- 
tion scales. Decisions made by the demo- 
cratic classes in regard to tests, grading 
and class procedures were utilized by the 
instructors in the lecture classes. 
Evaluations of the class and accept 
ance of group decisions were sig?!" 
cantly more positive in one democratic 
class compared with its matched lecture 
group, than in the other. For the other 
democratic group, the results were nega 
tive, but not significantly so. The dit- 
ference in the results for the two demo- 
cratic groups appeared to be due při- 
marily to the fact that the negative 
group became preoccupied and ване 
fied with the grading sysem which they 


n 
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themselves had set up. Individually, 
those students who were selected socio- 
metrically as informal leaders were most 
favorable toward.the democratic class. 
This sociometric selection was signifi- 
cantly related to the extenteof overt par- 
ticipation in the class. 

Democratic attitudes did not change 
significantly in any of the classes and 
there were no significant differences be- 
tween any groups. Democratic attitudes 
were measured by a scale developed for 
this project, having a split-half re- 
liability of 85. Those individuals mak- 
ing the greatest gains on this scale were 
significantly higher in initial achieve- 
ment. The data suggest that democratic 
attitudes became more homogeneous in 
the experimental or democratic group 
than in the lecture group- 

Both democratic groups made 
achievement gains than their т 
lecture groups, but the differences were 
not statistically significant. For the com- 
bined groups the reasoning subtest 
showed a higher superiority in favor of 
the democratic groups than any of the 
other subtests. The individuals making 


gains in total achievement 


the greatest g i 
were less democratic in their attitudes, 


greater 
matched 


more passive socially, lower in partici- 
pation, and less often chosen sociometri- 
cally. The pattern of differences strongly 
suggests that the high achievers rejected 
the democratic process and focused upon 
the traditional classroom objective of 
making a good grade for themselves. 

Both democratic groups did better in 
a test of "sensitivity to psychological 
problems," and the results were of bor- 
derline significance. This written test, 
adapted for the project, was evaluated 
by four independent judges who carried 
out a blind analysis. 

Based on their interpretation of the 
results, the authors suggest as hypotheses 
to guide further research that the most 
effective class is one in which (a) the 
content is organized to facilitate team 
activities, (b) some group reward is em- 
ployed in the grading system, and (c) the 
instructor maintains a warm, objective 
relationship with the students and dele- 
gates considerable authority to the class. 
The effectiveness of such classes will be 
most evident in creative and problem- 
solving activities, and among those stu- 
dents with initially favorable attitudes 
toward such procedures. 
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The Prediction of Effectiveness as a Factory Foreman 
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I. INTRODUCTION 
and Lawshe (14), among others. However, 


I LITERATURE is replete with ar- 


ticles on the subject of supervisors 
in industry. The importance of their po- 
sition has been cited by Mandell (18) 


there is a paucity of psychological re- 
search on foremen specifically (1, 10). 


II. THE PROBLEM 


The primary purpose of this study was 
to determine the extent and nature of 
rtain skills, abilities, and 
relation to 
eman. The 


importance of ce 
personality characteristics in 
effectiveness as a°factory for 
five specific problems were: 

1. Is the rating which served as the 
criterion multiple or simple? 

2. If the criterion is multiple, what are 
the optimal weights assignable to the 
various factors? If the criterion is simple, 


what part or parts or combination will 


serve as the best standard? 

3. What is the nature of the inter- 
relationships among certain personality 
characteristics, skills, and abilities, on 
the one hand, and measures of effective- 
ness as a factory foreman on the other? 

4. How adequately can effectiveness as 
a factory foreman be predicted by means 
of the battery of tests chosen? 

5. What are the optimal weights as- 
signable to each of the predictors? 


ш. METHOD 


The Sample 


The subjects in this study were 107 
foremen in a major tobacco firm in the 


1 This monograph is based on а thesis sub- 
mitted in partial fulfillment of the require- 
ments for the degree of Doctor of Philosophy at 
New York University (5)- 

?The author is indebted to Professor John J- 
Sullivan, Chairman of the Doctoral Committee, 


who aided in the formulation of the problem 
and saw the research to its completion. То Miss 
Ida Moore I am grateful for aid in the Фара 
tions. Мт. Corlin О. Beum gave many helpfu 
suggestions in connection with statistical pro- 
cedures, Finally, ту deep appreciation to ШУ 
wife, without whose personal sacrifices this wor! 


could not have been completed. 


United States. This group constituted a 
100% sample of the personnel who bore 
the title of foreman at the time of test- 
ing. The men were located in four sepa- 
rate buildings in a Southern city. Their 
ages ranged from 20 to 65, with a mean 
of 39.1 and a sigma of 8.99. All were em- 
ployed by the company for at least one 
year and each was in the job of foreman 
for a minimum of six months. The maxi- 
mum length of service was 17 years and 
the mean for the group was 10.1 years. 
The foremen who constituted this 
sample were nonunionized. 
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Each foreman supervises a group of approxi- 
mately 15 workmen engaged in particular phases 
of the company’s operations involving the prepa- 
ration of tobacco leaf into pipe or smoking to- 
bacco. The men working under the direction of 
the foreman operate stemming, shredding, mois- 
tening, flavoring, sealing, stamping, and packing 
machines. The foreman interprets written and 
verbal orders and determines the procedure of 
work for his group. He receives instructions from 
the plant superintendent, assistant plant super- 
intendent, and chief engineer. 

He assigns dutics to men and women working 
under his direction and inspects their work for 
quality and quantity. He assigns workers to ma- 
chines and personally trains them in machine 
operation when necessary. The foreman keeps 
records of output for his department which he 
submits to the plant superintendent at the end 
of the work day. He is responsible for maintain- 
ing harmony among his group of workers and 
is responsible for their morale and health on the 
job. He institutes and carries out plant accident 
prevention programs by teaching safety through 
demonstrations and by continual observation for 
lack of adherence to the rules. 

The foreman helps train subordinates, usually 
titled assistant foremen, and aids them during 
emergencies. He performs related duties of a 
supervisory and administrative nature. He occa- 
sionally operates machinery in order to maintain 
level of production in the absence of workers. 


The Criterion Variables 

The criteria employed in this study 
are ratings by management. These rat- 
ings are completed annually by the plant 
superintendent and personnel director 
of the factory. The assistant plant super- 
intendent also completed the ratings on 
the foremen, but only the over-all score 
on this rating form was available in the 
company records. Areas covered by the 
rating include: leadership, knowledge, 
dependability and judgment, initiative 
and creativeness. The scale ranges from 
75% to 100%, with the following descrip- 
tive adjectives offered on the form: 100%, 
exceptional; 95%, above average; 90%, 
average; 85%, below average; 75%, fair. 

“Leadership” is divided into two sub- 
divisions entitled “Personality Traits” 
and "Organization." These contain ten 
and four items respectively. “Knowledge” 


contains three items; “Dependability and 
Judgment” seven items; and “Initiative 
and Creativeness" eight items. 

Scores for each of the four areas as 
well as a total score were employed as 
criterion variables. The score for a par- 
ticular area, eg. Knowledge, is the 
sum of the individual items in the sec 
tion. The total rating is the mean score 
for the four parts. These criterion meas- 
ures, in the above form, were available 
from management. One other measure 
was attainable in the company records. 
This was in the form of a composite score 
of the total ratings of the plant superin- 
tendent, personnel апа аз 
sistant plant superintendent. 


manager, 


The Predictor Variables 


The predictors included age, years with 
the firm, education in number of years, 
and the following tests: 


The Personality Inventory. This test has been 
widely used since its publication by the author, 
Robert G. Bernreuter, in 1931. By 1940 there 
were some 135 published studies pertaining tO 
this instrument, The inventory can be scored 
for six factors: neurotic tendency, self-sufficiency, 
introversion, dominance, self-confidence, and $0- 
ciability. In this study two of the six scores were 
not used, self-sufficiency and introversion. Split- 
half reliabilities reported by the author are 
based on student populations, They are: neu- 
rotic tendency, .91 and .88; dominance, .89 and 
-88; self-confidence, .86; sociability, .78. А 

The test is published by Stanford University 
Press at Stanford, California. 

Ess-Ay Inventory. This test offers an over-all 
score purportedly indicative of persuasive abil- 
ity. It consists of 155 personality items and has 
an estimated odd-even reliability of .86. This 
inventory is published by the Personnel Insti- 
tute, New York, N.Y. 

Otis Self-Administering Test of Menta А 
ity. This test has been employed extensively ds 
educational as well as industrial О АЙП" 
for many years. The 75 items, according to En 
author, measure verbal intelligence. The 
may be administered for either 20- OY go mine 
time periods. The longer administration SEG 
was used in this study. A test-retest reliabi x 
of .92 is reported by the tests author in th 
manual. E 


tal Abil- 
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scopic of the Otis may be obtained from the 
World Book Company, Yonkers, New York. 

Vocabulary Inventory. This test is a 100-item, 
multiple-choice, untimed form. The task re- 
quired of the examince is to select from among 
four alternatives tie one which most nearly 
means the same as the key word. The test has 
an estimated odd-even reliabiljty of .91. It is 
рен by the Personnel Institute, New York, 
N.Y. 

_ Social Intelligence Test. This test*is the spe- 

cial edition of the five-part test originally pub- 
lished by George Washington University. This 
short form, published by the Psychological Cor- 
poration, contains only two parts entitled “Judg- 
ment in Social Situations” and “Observation of 
Human Behavior.” Neither the manual pub- 
lished by George Washington University nor the 
one distributed by the Psychological Corpora- 
tion offers any reliability. data. Howard R. Tay- 
lor, in his review in the Third Mental Measure- 
ments Yearbook, reports a test-retest reliability of 
89 for the five-section form. 

B-B-S Inventory. The content of this test is a 
duplicate of the General Clerical Test pub- 
lished by the Psychological Corporation, with the 
exception of the omissions of the sections on 
filing and location of numerical errors. А dif- 
ference also exists in administration procedure. 
In this test directions for the seven parts are 
read by the examinee during the time allotted 
for the completion of the section. The seven 
parts are timed individually. These parts consist 
of items covering the following: comparing and 
checking clerical сору, computation, reading, 
spelling, vocabulary, arithmetical problems, and 
grammar. The test-retest reliability for over-all 
score is .94. It is published by the Personnel 
Institute, New York, N.Y. 

Mechanical Comprehension Test, Form AA. 
This test is a 6o-item untimed form which uti- 
lizes a pictorial multiple-choice format to picts 
ure comprehension of mechanical rea 
Form АА is the lowest level of difficulty of the 
various forms of the test. The author reports à 
coefficient of reliability of .84 obtained by the 
split-half method. The Mechanical Comprehen- 
sion Test is published by the Psychological Cor- 
poration, New York, М.Ү. à 

Test of Mechanical Abilit a 
veloped by Jack Hazlehurst at Northwestern 2 
versity in 1940 ОП the basis of a factorial m y 
of paper-and-pencil tests of mechanical ability. 


The test is of the paper-and-pencil variety and 
which are administered with 
: spatial per- 
ween 


y. This test was de- 


lengths of lines; spatial 
to determine the directio 
in a block; tool recognition, { à 
tify common tool; by name; and blueprint read 


ing, the ability to indicate the lines missing in 
blueprint drawings. Reliability computed by the 
odd-even method is .82. This test is published 
by the Personnel Institute, Inc., New York, N.Y. 


The 39 criterion and predictor var- 
iables and. their numerical designations 
as used in the study are: 


Over-All Average Ratings 
1. Most recent overall rating including the 
evaluation by the plant superintendent, assistant 
plant superintendent, and personnel director. 
2. Previous year's over-all rating including 
evaluations by plant superintendent, assistant 
plant superintendent, and personnel director. 


Personnel Director's Ratings 
3. Personnel director's rating for leadership. 
4. Personnel director's rating for knowledge. 
5. Personnel director's rating for dependabil- 
ity and judgment. 
6. Personnel director's rating for initiative and 


"creativeness. 


7. Personnel director's over-all rating. 


Plant Superintendent's Ratings 
8. Plant superintendent's rating for leadership. 
g. Plant superintendent's rating for knowledge. 
10. Plant superintendent's rating for depend- 


ability and judgment. - 
11. Plant superintendent's rating for initia- 


tive and creativeness. 
12, Plant superintendent's over-all rating. 


Census Data 


13. Age. 
14. Years of education. 
15. Years with the company. 


The Personality Inventory 

16. Neurotic tendency. 

17. Dominance. 

18. Self-confidence. 

19. Sociability. 

20. Ess-Ay Inventory. 

21. Otis Self-Administering Test of Mental 
Ability. 

22. Vocabulary Inventory. 


Social Intelligence Test 


23. Over-all score. 
24. Judgment in social situations. 
25. Observation of human behavior. 


В-В-$ Inventory 


26. Over-all score. 
27. Comparing and checking clerical copy. 


28. Computation. 
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29. Reading. 

go. Spelling. 

31. Vocabulary. 

32. Arithmetical problems. 
33. Grammar. 


34. Mechanical Comprehension Test, Form 


Test of Mechanical Ability 
35. Over-all score. 
36. Spatial perception. 
37- Spatial visualization. 
38. Tool recognition. 
39. Blueprint reading. 


IV. BRIEF SURVEY OF THE LITERATURE 


Considering the quantity of literature that an- 
nually is published on clerical workers, various 
professions, executives, and othef specific job 
categories, there is a dearth of psychological 
research with respect to the important group of 
foremen. Ghiselli and Brown (10), reviewing the 
literature, found 185 instances of reports of the 
effectiveness of intelligence tests in the selection 
of employees in various occupations, only nine 
of which dealt with the selection of supervisors. 
After surveying the literature covering experi- 
mental studies of supervisory selection, Bou- 
langer (3) concluded that such investigations 
have been few in number. 

Many have written on the subject of the use 
of tests апа their value with the broad group 
of supervisory personnel (1, 2 5 6, 7, 8, 9, 
12, 19, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 


25, 26, 27, 28, 29, 31, 35)- 

One of the most recent studies of foremen Te 
ported in the literature is by Sparks (зо). This 
investigation is particularly pertinent to the pres- 
ent study. Sparks reported on the value of the 
Bernreuter Personality Inventory in differentiat- 
ing good from poor foremen in a large oil re- 
finery in the South. He found that scores from 
self-confidence and sociability keys did not cor- 
relate significantly with a criterion derived from 
rankings of senior supervisors and they did по! 
differentiate good from poor foremen. 

Utilizing the same personality inventory, 
Hanawalt and Richardson (11) concluded that 
the chief difference between leaders and поп" 
leaders is one of adjustment; the leaders are 
better adjusted in general than the nonleaders. 
‘The leaders are also more dominant. 


V. PROCEDURE 


The test data were collected over a 
period of three weeks. Groups of fore- 
men were tested by a trained test admin- 
istrator. The groups were formed on the 
basis of the individual's ability to be 
spared from his job for a full day. All 
eight tests were completed in a single 
day with standard rest sessions between 
forms and an hour for lunch. The cri- 
terion data were completed prior to the 
collection of test data. These data and 
personnel data were obtained from com- 
pany personnel records. 

The first step in the analysis of data 
consisted of recording all test scores, 
other variables, and criterion data. The 
first analyses were completed on the rat- 
ings which served as the criterion var- 
iables. To determine the value of these 
ratings as a measure of the effectiveness 
of foremen, and assuming that normal 
distribution of ratings is desirable, a test 
of goodness of fit to the normal curve of 


over-all ratings was made. A frequency 
distribution of the ratings was computed 
and cumulative percentages plotted on 
probability paper. A normal curve is in- 
dicated when the center portion of the 
resultant curve is a straight line. This is 
an empirical, not a statistical, determ! 
nation of normality. As a check, the 
mean and standard deviation of the dis- 
tribution of ratings were computed, these 
points were plotted on the same prob- 
ability paper, and the line determined by 
these points was plotted. In a normal 
distribution, these two lines coincide. 
The reliability of the criterion was de- 
termined by correlating the combined 
over-all ratings of the judges for the pre- 
vious year with the combined over-all 
ratings of the same judges for the present 
period. This coefficient is to a degree 2 
measure of test-retest reliability. How 
ever, perfect reliability cannot be ех 
pected even if the rating form were pel 
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fectly reliable, for the men must change 
somewhat in the course of a year. Inter- 
rater reliability coefficients were obtained 
by correlating the over-all ratings of the 
foremen prepared by the personnel di- 
rector and plant superintendent. Addi- 
tional measures of interrater reliability 
were obtained by correlating the scores 
of the plant superintendent for each of 
the four parts of the rating form with the 
corresponding scores of the other rater. 
This provided five measures of interrater 
reliability. 

A final criterion from among the rat- 
ings available was chosen and this was 
employed in computing a Wherry-Doo- 
little multiple regression equation that 


would maximally predict the criterion se- 
lected. The multiple R was computed us- 
ing the product-moment correlations 
whose computation is described below. 
Pearsonian product-moment correla- 
_ tions were computed among all criterion 
"variables and all predictor variables. 
There are 12 criterion variables and 27 
predictor variables, a total of 39. АП of 
the correlations were computed with the 
aid of "C-D Correlation Charts" which 
were devised by Cureton and Dunlap. 
While there are less time-consuming 
methods of computing r, this was se- 
lected because of the internal checks of- 
[егей by correlation charts. 


VI. RESULTS 


Criterion Variables 

A variety of statistical techniques was 
employed in order to determine the na- 
ture of the criterion measures. First it 
was desirable to know if the ratings pre- 
pared by the evaluators were normally 
distributed. The technique employed to 
determine this was the plotting of four 
cumulative percentages on normal prob- 
ability paper: 

1. Most recent over-all ratings b 
plant superintendent, 
ndent com- 


y the 


personnel director, 
and assistant plant superinte 
bined. : 

2. Overall ratings for the previous 
year by the personnel director, plant su- 
perintendent, and assistant plant super- 
intendent combined. - 

3. Most recent over-all г 
personnel director. 

4. Most recent over-all ra 
plant superintendent. 

From the analysis of the plots, 
scribed in the Procedure, it may be con- 
cluded that the crit 
practical purposes normally 


atings by the 
tings by the 


as de- 


erion measures are for 
distributed. 


The equivalent of test-retest reliability 
was determined by correlating the most 
recent over-all ratings with the previous 
year’s over-all ratings. The resultant 7 
of .842 seems sufficiently high to justify 
confidence. Measures of interrater relia- 
bility appear in the correlation matrix 
shown later. There are five reliability co- 
efficients in this matrix. These are corre- 
lations between variables 7 and 12, 3 
and 8, 4 and 9, 5 and 10, and 6 and 11. 
The first is a measure of rater agreement 
with respect to over-all rating. 'The cor- 
relation was .629, also sufficiently high to 
justify confidence. The other four cor- 
relations give us interrater reliability for 
factors of leadership, knowledge, depend- 
ability and judgment, and initiative and 
creativeness in that order. These correla- 
tions proved to be .539, .575. «593, and 
.642. It is evident that there is at least 
some consensus of opinion concerning 
the effectiveness of the foremen in the 
various respective areas. 

A common limitation in multiple item 
ratings obtained in industry is that they 
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are in effect not composed of multiple 
factors, but are ratings of a single factor. 
In order to determine if the various 
parts included in the over-all ratings 
were independent or all measures of the 
same thing, a crude cluster analysis was 
made. This consisted of computing the 
mean and standard deviation of the in- 
tercorrelations of the criterion variables. 
A low mean and a large sigma would 
suggest the operation of more than one 
factor. A high mean and a standard de- 
viation small in comparison to the mean, 
a leptokurtic distribution, would suggest 
that all intercorrelations are equal to the 
mean value and the small fluctuations 
are probably due to chance or sampling 
errors. This would indicate that all vari- 
ables are measuring the same thing, the 
one factor probably explainable in terms 
of halo. 


TABLE 1 


Per Cent CONTRIBUTION OF EACH 
Part OF RATING 


Per Cent Contribution 


Variable Per- Plant 
sonnel Super- Total 
Director intendent 
Leadership 9.86 12.73 22.59 
Knowledge 12.74 14.78 27.52 
Dependability and 8.53 12.56 21.09 
judgment 
Initiative and cre- 13.44 15.36 28.80 
ativeness 
Total 44.57 55.43 100.00 


An analysis was made in order to de- 
termine the percentage of contribution 
of each of the four parts of the ratings 
of the personnel director and plant sup- 
erintendent. Table 1 shows the results of 
this analysis. It is readily noted that all 
parts contribute approximately the same 
amount to the total variance and thus 
there is no compelling reason to select 
from among them for the criterion to be 
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used in the computation of the multiple 
regression equation. 

Since we are dealing with variances, all 
of the parts could be added, thereby tak- 
ing advantage of the nonoverlap of vari- 
ances. Becavse the average of eight meas- 
ures of the same thing is probably more 
reliable than any one, the single criterion 
selected should be the total. However, 
what is probably an even more reliable 
criterion than the total of these two men 
is the combined rating of the personnel 
director, plant superintenden t, and assist 
ant plant superintendent. This combined 
rating as an over-all score was available 
to the researcher and was utilized as the 
criterion to determine the value of each 
of the predictors. This criterion measure 
is variable 1. 


Predictor Variables 

Having determined the nature of the 
rating which served as the criterion, the 
next step was to determine the nature ү? 
the intercorrelations among the person 
ality characteristics, skills, and abilities 
and the various parts of the ratings: 
Tables 2, 3, and 4 present the теш 
of correlating the test scores, age уез 
of education, years with the company? 
and criterion measures. Е 

If we reverse the correlations involving 
those factors that have a negative conno 
tation, e.g., neurotic tendency, We finc 
that practically all correlations are pou 
tive. And this is to be expected. It P s 
common research finding that ability 
measures tend to Бе positively correlate { 
an individual skilled in one arca a 
to be competent in others. The p 
intelligent individuals tend to have 
ter clerical skills, larger vocabularies, 
ter mechanical comprehension, etc. 
33, 84)- 

Each of the 27 predictor variables E 
face validity. The fact that these 27 У® 
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ables and the 12 criterion measures are 
practically all positively correlated sug- 
gests that the criterion measures have va- 
lidity. 

An important consideration with re- 
spect to the correlation matrix is the 
faith that can be placed in each indi- 
vidual correlation. Fisher's z transforma- 
tion was used, indicating that coefficients 
.191 and above are significant at the 5% 
level. Those that are .224 and greater are 
significant at the 1% level. Seven pre- 
dictor variables are significant at the 1% 
level while 13 of the 27 predictors, almost 
half, are significant at the 5% level. 

Age. In examining the first predictor 
variable, age, we find that it is negatively 
linearly correlated with the criterion. 
There is no indication of curvilinear re- 
lationship with the criterion. The corre- 
lation is —.200, significant at the 596 
level. The size of this r may be in part 
due to the emphasis today in industry on 
youth. The younger worker is often 
looked upon favorably because of his 
youth. 

In this population there is a tendency 
for the younger man to be better edu- 
cated, which is to be expected in light 
of the rise in educational level through 
the years in this country. The younger 
men tend to score higher on the tests of 
knowledge, skill, and ability. Of the 20 
variables covering these factors, nine are 
significant at the 5% level, suggesting 
that in this population age is of signifi- 
cance in performance on these tests. 

The younger foreman's responses on 
the Personality Inventory suggest a more 
extroverted, dominant, and confident 
person. However, of these three person- 
ality measures, only the correlation be- 
tween dominance and age reaches a level 
of significance that gives us some assur- 
ance that the r was not obtained by 
chance. The older men in this popula- 
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TABLE 3 
INTERCORRELATIONS OF CRITERION VARIABLES* 
i 2 
vat q 2 3 4 5 6 7 8 9 то I1 I 
825 .877 
8. ‚764 681 +744 -809 -834 .820 .824 . 8o06 .825 

P d “has 561  .600  .746  .7060 „78,  .812  .724 .834 : 
3 -738 +253 +791 .287 -539 +522 +516 +500 E 
4 -659 722  .883 421 -575 .382 .407 «4 i 

5 «569 851 522  .578 .503 526 p 
6 893  .581 .б53 .564  .042 -639 
7 -580 616 — .579 .577 -629 
8 +744 .860  .847  .933 
сухі  .825 .873 
10 .778 “O86 

II :93 


* Correlation coefficients лот and greater 


+224 and greater are significant at the 1% level. 


tion tend to be less persuasive and tend 
not to do as well as the younger foremen 
on the timed tests. There is a positive 
correlation between score on the vocab- 
шагу test, which is untimed, and the 
age factor. Clinical findings indicate that 
vocabulary tends to hold with age while 
Skills of various sorts tend to diminish. 
This trend appears to be the same in this 
population, but it should be noted that 
the r does not reach the 576 level of sig- 
nificance. Nevertheless, the trend is defi- 
nitely suggestive, since this correlation is 
positive while the others are negative. 

Years of education. Years of education 
is a variable that is correlated positively 
with all test variables if we again reverse 
the B1N and F1C scores on the Bernreu- 
ter so that they have positive connota- 
tions. Years of education correlated high- 
est with scores on the mental ability test, 
which might well be expected for this 
population as well as for any other. Its 
correlation with the criterion is not suffi- 
ciently high, only .108, to expect that it 
could not have arisen by chance. The 
moderate positive correlation may be due 
to management's tendency to view the 
number of years of education of an em- 
ployee as a favorable factor. 

Years of education is significantly 


are significant 


at the 5% level. Correlation coefficients 


highly correlated, 1% level, with all of 
the nonpersonality tests, except for Part 
III score on the Mechanical Ability Test. 
On the Bernreuter Personality Inventory 
the B4D score correlates with years of 
education to the extent that the r is sig- 
nificant well beyond the 1% level. It 
may be inferred then, at least for this 
population and these tests, that educa- 
tion is an important factor in success on 
tests of ability, skill, and knowledge. 
However, it may be of little or no im- 
portance in doing well as a factory fore- 
man. 

Years with the company. The number 
of years the foreman has been with the 
organization is of course closely asso- 
ciated with his age, as shown by the cor- 
relation of :526. For the most part, we 
find that the relationships between age 
and other predictor variables tend to be 
similar to the relationships between years 
with the firm and: these same variables. 
However, there are some modifications. 

The older men who have been with 
the firm for some time tend to do better 
in the mechanical areas than those older 
men who have not been with the firm 
for as long a period of time. There ap- 
pears to be some relationship between 
the rating received from members of 
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management and the foreman’s length 
of service; those who are newer in the 
organization tend to be rated somewhat 
higher, but the correlation between this 
variable and the criterion is only —.109, 
which falls far short of the 5% level of 
significance. It should also be noted that 
the relationship between years with the 
firm and other variables tends to be mod- 
est. Only the r with grammar is signifi- 
cant at the 1% level. There are three 
correlations involving this variable that 
are significant at the 5% level in addi- 
tion to the one mentioned above. One of 
these three is positive. The longer the 
foreman is with the company, the more 
tools he seems to recognize. The men 


with longer tenure seem to have less 


knowledge of grammar, less persuasive 
ability, and poorer judgment in social 
Situations. 

Neurotic tendency. Those in this popu- 
lation who show greater neurotic tend- 
ency as measured by the BiN key on the 
Bernreuter tend to be less proficient in 
mental ability, vocabulary, and persua- 
sive ability. 'The correlations with virtu- 
ally all variables are negative, including 
the r with the criterion. The correlation 
with the criterion, —.098, might well have 
arisen by chance. 

"Though the trend is in the direction 
of poor test scores for those with greater 
neurotic tendency, only one of the corre- 
lations is significant at the 197 level and 
two additional at the 5% level. The тз 
with vocabulary and Part I of the Social 
Intelligence Test reach the 5% level of 
significance while the Ess-Ay Inventory 
score is significant at the 1% level. 

As for the correlations with other Bern- 
reuter factors, the findings for this popu- 
lation closely resemble those found in a 
group of 157 engineering students as re- 
ported in the manual for the inventory 
by Bernreuter. The correlations between 


BiN scores and B4D, F1C, and F25 scores 
in the engineering student population 
were respectively —.80, .95 and .32. In 
this population of factory foremen the 
correlations proved to` be respectively 
— 152, .874, end .285. In the foreman 
group as well as in Bernreuter's student 
population, those showing greater neu- 
тойс tendency tended to be less aggres- 
sive, less confident, and more solitary or 
independent. 

Dominance. The correlations between 
dominance as measured by the B4D key 


‘of the Bernreuter and variables purport 


ing to measure skills and abilities and 
knowledge in various areas are positive 
with the exception of two. Both these 
negative correlations are close to zero and 
do not reach an acceptable level of sig- 
nificance. Of the 20 correlations between 
B4D and tests of a nonpersonality na-. 
ture, five are significant at the 1% level 
and three more are significant at the 5% 
level. At the 1% level are the variables of 
persuasive ability, mental ability, vocabu- 
lary, judgment in social situations, and 
understanding of human behavior. 

It appears that the more dominant 
foremen are those who are more capable 
in most of the areas measured by the 
tests employed. The importance of domi- 
nance in effectiveness as a factory fore- 
man is shown in the correlation of .200 
with the criterion. The r is significant at 
the 5% level but not at the 1% level. It 
appears to be a factor of some importance 
here. 

Self-confidence. The F1C score is high 
ly correlated with the BiN score in this 
population as it was in Bernreuter’s €n- 
gineering student population. He тё 
ported a correlation coefficient betwee? 
these two variables of .gs, whereas in this 
factory population the r is .874. Because 
of high correlation between these two 
variables, the correlations between other 
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variables and F1C are very similar to the 
correlation coefficients between B1N and 
these same variables. In fact, the signs of 
the correlations are the same in all cases 
but one and the order of magnitude of 
the correlation coefficients is very similar. 
In the one instance of reversal of sign of 
т, both correlations are close to-zero and 
might well have come about by chance. 
In the case of the BiN variable, the 
?'s with three tests were significant at the 
‚5%, level and beyond. The same three 
Scores are significantly highly correlated 
with F1C, Social Intelligence Test Part 1, 
vocabulary and persuasive ability. The r 
between score for grammar and FiC 
reaches the 5% level of significance 
though it falls short of this level in the 
case of the BiN variable. Even the cor- 
relations with the criterion are similar, 
neither being sufficiently high to justify 
confidence in the correlation's not having 
come about through chance. 
Sociability. The Bernreuter FsS factor 
unrelated to the other 


is comparatively 
s in this popu- 


Personality Inventory score 
lation. This was also true in the popula- 
tion reported on by the test author. Cor- 
relations between F2S and вім, B4D and 
Е1С in Bernreuter's student population 
were .32, .07, and .11 respectively. In this 
group of foremen the correlations 1D the 
same order are .285; ‚ооб, and .188. 


The sociability factor does not appear 


to be of significant importance in success 
foreman and this 


in the job of factory 


variable appears to be unrelated to any 
significant extent with any of the other 
years of edu- 


predictor variables except 
cation and Part II and over-all score on 
the Social Intelligence Test. The r with 
education is .321, significant beyond the 
1%, level, suggesting that in this popula- 
tion the men with more education tend 
to be less sociable or more solitary and 


independent. The high-scoring indi- 


+ 
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viduals, those who tend to describe them- 
selves as nonsocial, tend to demonstrate 
better observation of human behavior as 
measured by the Social Intelligence Test. 

Ess-Ay Inventory. Score on the Ess-Ay 
Inventory is the first predictor variable 
to be correlated very significantly, at the 
1%, level, with the chosen criterion. It 
can be expected to contribute to the mul- 
tiple regression equation, and does, as 
will be shown later. Because of the simi- 
larity in items, it can be expected that 
there would be some relationship be- 
tween scores on this inventory and those 
obtained on the Personality Inventory. 
This is the case for three of the four 
scores obtained on the Bernreuter. 

Correlations between persuasive ability 
and F1C, B4D, and BiN are significant 
at the 1% level. Those who score higher 
on the Ess-Ay Inventory tend to be less 
neurotically inclined, more dominant, 
and more confident. The relatively high 
linear relationship between dominance 
score and persuasive ability suggests that 
the Ess-Ay Inventory will tend to be re- 
lated to other variables much the same 
as the B4D score. This is the case; the 
correlations are approximately of the 
same order of magnitude; and in all cases 
but one the signs are the same. 

Mental ability. Mental ability as meas- 
ured by the Otis Self-Administering Test 
of Mental Ability is the variable that is 
most highly correlated with the criterion. 
The 7 is .290; and of course it makes the 

reatest contribution to the multiple R. 
Mental ability in this population is cor- 
related positively with all factors of abil- 
ity, skill, and knowledge. In fact, the 
Pearsonian 7's between this test score and 
all other test scores of a nonpersonality 
nature are the highest in the matrix. No 
other test score correlates as highly with 
other test scores as does the raw score on 
the test of mental ability. Those foremen 
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who do well on this test tend to do well 
on all others, whether timed or untimed. 
In this population, performance on the 
Otis appears to cover a considerable 
amount of what is measured by the other 
tests. . 

Vocabulary. It is a common research 
finding that knowledge of words cor- 
relates positively with measures of intel- 
lectual ability. The finding is similar 
within this group of 107 factory foremen. 
The correlation between scores on the 
100-item vocabulary test and the Otis is 
-620, one of the highest in the matrix. 
"Therefore, it is to be expected that vo- 
cabulary scores would correlate posi- 
tively and highly with other test scores, 
as does the score on the Otis. However, 
the correlation coefficients are lower than 
the r’s between Otis and the other test 
scores in all cases except four. 

The 100-item vocabulary test, variable 
22, correlates .645 with the 35-item timed 
vocabulary test which is part of the B-B-S 
Inventory, while the correlation between 
Otis scores and the 35-item vocabulary 
test, variable 31, is .603. Three of the 
four cases in which the vocabulary score 
is higher in its correlation with other test 
scores involve the Social Intelligence 
Test. However, the differences are modest 
at best, being .004, .009, and .006. If a 
generalization may be made from this 
population, it seems that the measures of 
"Judgment in Social Situations" and 
"Observation of Human Behavior" are 
to a large degree measures of verbal in- 
telligence and verbal knowledge. 

Vocabulary is positively correlated 
with the criterion but not to the extent 
that confidence can be placed in the 7’s 
not having arisen by chance. Because of 
this and because vocabulary is so highly 
correlated with mental ability, which is 
most highly correlated with the criterion, 
it cannot be expected to be a valuable 


contributor to the prediction of effective- 
ness for this group in a battery of tests 
that includes the Otis. 

Social Intelligence Test. Because the 
various scores obtainea from the special 
edition of the Social Intelligence Test are 
highly correlated with scores on the Otis, 
it too cannot be expected to make an im- 
portant contribution to the prediction of 
effectiveness as a factory foreman. 

Part I of the Social Intelligence Test 
is highly correlated with Part II in this 
population, the r being .568. Part I is 
also highly correlated with the over-all 
score, the r being .731. However, it is Part 
II that contributes even greater variance 
to the over-all score. The correlation be- 
tween Part II and over-all score on the 
Social Intelligence Test in this factory 
group is .975, the highest r in the correla- 
tion matrix. The т between Part I and 
the criterion reaches the 5% level of sig- 
nificance, but neither of the other two 
scores correlates sufficiently highly with 
the criterion for us to place confidence 
in the suggested positive relationship. 

The over-all score on the Social Intel- 
ligence Test correlates positively with all 
other test scores of a nonpersonality na- 
ture, helping to demonstrate either that 
the foremen who are competent in one 
area tend to be competent in others, or 
that the tests to some extent are actually 
measuring the same thing, or a combina- 
tion of these conclusions. 

B-B-S Inventory. The pattern of posi- 
tive correlations between test scores and 
the criterion and among the test scores is 
evident also in the relationships between 
the total clerical test score and criterion 
and between this test score and the other 
predictors, This is also true of the part 
scores on the B-B-S Inventory. The ovet- 
all score correlates sufficiently highly with 
the criterion to reach the 1% level of sig- 
nificance, Suggesting that this total score 
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or one or more of the parts may have 
value in predicting the criterion. 

The average correlation between part 
score and total score on the B-B-S Inven- 
tory is .709, which is spuriously high be- 
cause each part score is included in the 
total. However, it appears that in this 
population a clerical test consisting of 
fewer sections would probably do an ade- 
quate job. The average correlation with 
intelligence test score is .511. Part VI, 
consisting of arithmetical problems, vari- 
able 32, correlates lowest with the Otis 
score and next to the lowest with the 
total B-B-S score. Because of its compar- 
ative "independence" and because this 
variable correlates to a significant extent 
with the criterion, it proves valuable in 
helping to predict that measure of effec- 
tiveness. 

Mechanical Comprehension Test, 
Form AA. The next test in the battery 
is Bennett's Mechanical Comprehension 
Test, Form AA. From the standpoint of 
face validity it would be expected that 
performance on this test would correlate 
higher with the criterion than most other 
tests in the battery. Actually, the correla- 
tion between Mechanical Comprehen- 


sion Test scores and the most recent over- 


all rating chosen as the criterion is .033 
lation be- 


points above the mean corre 
tween the 24 test predictor variables and 
the same criterion; the average correla- 
tion between test scores and the criterion 
being .181. Further, it should be noted 
that the correlation between test scores 
on the Bennett and the previous over-all 
rating is .og2 points greater than the av- 
erage correlation with the criterion, 
which is .126. These differences are small 
but tend to be in the direction of higher 
than average correlations with the cri- 
terion. 

However, whil 
tween this test score and t 


e the correlation. be- 
he criterion 15 


significant at the 5% level, the test does 
not seem to have anywhere near the pre- 
dictive value it apparently has in other 
situations. In the manual for the test, 
Bennett reports a correlation of .64 be- 
tween scores made by machine tool opera- 
tor trainees and a criterion similar to the 
one used in this study. Other research 
studies cited in the manual reveal corre- 
lation coefficients in factory populations 
of .52, .30, .41, and .55. Another limita- 
tion in the value of this instrument in 
the population of factory foremen in- 
cluded in this study is the fact that the 
correlation between mental ability score 
and performance on the Bennett Mechan- 
ical Comprehension Test is quite high, 


the Pearsonian r being .528. 
Bennett reports a much lower correla- 


tion between the Otis Self-Administering 
Test of Mental Ability and his own test 
with high school students as the popula- 
tion. He reports an r of .25. However, the 
r is higher, .45, in a population of intro- 
ductory engineering subjects course en- 
rollees. Bennett does not further de- 
scribe these populations and it may be 
that the 107 factory foremen represent a 
less attenuated group with respect to in- 
tellectual spread than the two reported 
by Bennett. This would explain the 
higher correlation with Otis in the group 
of foremen in this study. 

Test of Mechanical Ability. The Test 
of Mechanical Ability (Hazelhurst's) on a 
face validity basis would also be expected 
to correlate more highly with the cri- 
terion than the other test scores. This is 
the case to a moderate extent for the 
overall score on this test, as it is also 
with the Bennett Mechanical Compre- 
hension Test. 

The total score on the Test of Mechan- 
ical Ability correlates .265 with the most 
recent rating selected as the criterion and 
174 with the previous rating. These are 
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.084 and .o48 points higher than the re- 
spective mean correlations between other 
test scores and criterion measures. The 
over-all score on the Test of Mechanical 
Ability correlates highly with Bennett's 
Mechanical Comprehension Test, the r 
being .648. The relationship between the 
Mechanical Ability Test and the intel- 
ligence test score is also high, suggesting 
that this test measures to a considerable 
extent functions similar to those meas- 
ured by the Otis. 

All the part scores on the Test of 
Mechanical Ability correlate highly with 
the over-all score, but again this is a 
spurious correlation in that the part 
score is included in the total. The part 
scores are highly correlated among them- 
selves, all to a degree greater than chance 
expectancy, suggesting that these are not 
actually independent factors in the fac- 
tor-analysis meaning of the term, 

The over-all score and the score for 
Part II of the Test of Mechanical Ability 
correlate with the criterion beyond the 
1% level. Therefore, they might be ex- 
pected to contribute to the multiple R, 
but do not because of the comparatively 
high order of correlations between these 
variables and the Otis scores, years of ed- 
ucation, and age, three variables that 
make a contribution to the prediction of 
the criterion. 

Wherry-Doolittle test selection meth- 
od. The final step in the statistical analy- 
sis of the data was the application of the 
Wherry-Doolittle test selection method 
for the computation of the multiple R. 
This is a method for the selection of a 
battery of predictors that will give the 
maximum shrunken multiple correlation 
with the criterion after a correction has 
been made for the chance error added by 
each test. The tests and other predictors 
are selected in the order of their contri- 
bution to the multiple. 


As a rule, the increase in the multiple 
becomes less and less as additional varia- 
bles are included in the predictor team. 
Finally, the point is reached where the 
addition of another test adds more 
chance error than actual validity to the 
battery. Application of the Wherry 
shrinkage formula after the addition of 
each test will show when this point has 
been reached and no further additions 
are useful. 

This method will not hold if two pre- 
dictor variables have some part in com- 
mon. When this is the case, spurious 
correlations are introduced. In the in- 
stances of variables 23, 26, and 35 We 
have over-all scores in which two or more 
parts are included. Therefore, in com- 
puting R by the Wherry-Doolittle test 
selection method, either these three var- 
iables or the 13 part scores must be 
omitted. The retention of the maximum 
number of predictor variables seemed de- 
sirable. Therefore, the three over-all 
Scores were not included in the compu- 
tation of R. The results of this computa- 
tion indicate that the predictor variable 
that contributes most to the prediction 
of the criterion is the Otis score. The 
correlation of .290 between Otis score 
and the criterion is significant at the 1% 
level. This variable was the first to be 
selected in the Wherry-Doolittle process. 

The prediction of the criterion is in- 
creased by .o4g when the Ess-Ay Inven- 
tory score is added. We see then that of 
the factors measured, intelligence ap- 
parently is the most important in success 
as a foreman. Secondly, there is a person- 
ality factor that here is labeled “per 
suasive ability." 

The third predictor that was found 
to contribute to R is variable 32, the 
Part VI (Arithmetical Problems) score on 
the clerical test. This section of the В-В-5 
Inventoty contains arithmetical prob- 
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lems. With the inclusion of this variable 
R is raised from .333 to .360. 

Again .027 is added to the multiple 
regression correlation coefficient when 
years of education, as a predictor, is 
added. Age is the next contributor to the 
extent of .o11, raising the multiple R to 
-898. ч 

The standard error of the multiple R 
is’ .o88 when it includes only the Otis. 
When all five variables are included the 
standard error is reduced to .081. 

The formula for the prediction of the 
criterion in terms of standard scores was: 

Criterion = .484 (Otis) + 72 (EseAy In- 
ventory) -- .167 (Arithmetical Problems) + :574 
(education in years) — -143 (age). 

I£ only the first test, the Otis, is uti- 
lized the standard error of estimate is 
2.192. By adding the next four predic- 
tors the standard error of estimate is re- 


duced to 2.102, а gain of but .09- As a 


result, though the multiple R becomes 
of additional 


greater with the inclusion 
variables there is actually little gain be- 
cause the standard error is not appre- 
ciably reduced. Hy. 
Assuming validity for the criterion 
measure, verbal intelligence is impor- 
tant primarily in predicting success and 
secondarily in predicting ap 
ability. This is reasonable on à ace- 


validity basis. However, one would ex- 
pect that some technical aspect of factory 
work would also enter the picture. The 
multiple regression equation does not 
bear out this expectation, possibly be- . 
cause: (a) technical knowledge and tech- 
nical ability as measured by the mechani- 
cal tests employed are actually not im- 
portant, or (b) we have not really meas- 
ured technical knowledge and ability 
with the two mechanical tests, or (c) these 
technical qualities are actually to a large 
degree mental ability. 

Beyond the Otis score, variables in- 
cluded in this battery of tests do not 
materially improve the prediction of the 
criterion. The lack of reduction in the 
standard error of estimate, in addition to 
other factors, suggests that management 
might well confine itself to a small num- 
ber of variables rather than administer- 
ing a comprehensive battery of tests 
when considering a man for the position 
of foreman. 

If the selection ratio is high, i.e., if a 
few foremen are to be selected out of a 
large number of applicants, the weights 
may be used to advantage. If the selection 
ratio is small, there will be a limited im- 

rovement over chance selection because 
of the size of the standard error. 


VII. SUMMARY 


"This study was designed to investigate 
the importance of certain personality 
characteristics, skills, and abilities in 
effectiveness as a factory foreman. It was 
the purpose of this study to determine 
the value of certain psychometrie instru- 
ments and other predictor variables а 
predicting success in this job in T 
bacco company involved in this study. М 

The first step was to determine the z E 
ture of the rating form used as the CT 


terion, then to determine its value as 
such a yardstick. Its reliability could be 
determined in certain respects, but its 
validity could only be assumed because 
of the difficulty of assessing validity of 
such a measure. The reliability of the 
criterion measures proved sufficiently 
high to justify confidence in them. How- 
ever, a crude cluster analysis of the parts 
of the rating form suggested that sepa- 
rate factors were not measured by the 
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rating; the ratings appear to reflect con- 
siderable “halo effect.” 

Following this analysis, the linear re- 
lationships between each of the predic- 
tors and each of the criterion measures 
were determined. The nature of the in- 
terrelationships was expressed in terms 
of product-moment correlations. Using 
these data and the finally selected single 
criterion measure, the Wherry-Doolittle 
test selection method was utilized in or- 
der to maximally predict the rating, 
which consisted of the combined judg- 
ments of three qualified raters. 

It was found that five predictor var- 
iables contributed to the multiple R. 
The following sequence gives the order 
of their selection by the Wherry-Doolittle 
method, together with the multiple R as 
each variable is added: Otis score (.290), 
Ess-Ay Inventory score (.333), Arith- 
metical Problems score (.3бо), years of 
education (.387), and age (.398). Age was 
negatively correlated with the criterion. 
A formula for the prediction of the cri- 
terion based on these five predictors was 
worked out on the basis of standard 
scores. 

Of the 27 predictor variables, 13 were 
correlated significantly with the criterion, 
at the 5% level or better. Seven of these 
correlations reached the 1% level of sig- 
nificance. These seven variables in the 
order of their correlation with the 
chosen criterion are: 

1. Otis Self-Administering Test of 

Mental Ability. 
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‚ Test of Mechanical Ability, over-all 
score. 

3. B-B-S Inventory, over-all score. 

4. Test of Mechanical Ability, Part 11, 

Spatial Visualizatioa. 

5. Ess-Ay Inventory. 

6. B-B-S Inventory, Part VI, Arith- 

metical Problems. 

7. В-В-5 Inventory, Part II, Computa- 

tion. 

Many of the tests that were more 
highly correlated with the criterion did 
not enter the multiple regression equa- 
tion, primarily because of a high corre- 
lation with intelligence, the first variable 
included. The majority of variables in- 
cluded in the analysis did not appear to 
be of significant importance in the job 
performed by these factory foremen. And, 
as in similar research studies, there were 
few variables uncovered that contributed 
to the prediction of a criterion such as 
the one selected. ( 

It seems justified to conclude that in 
a situation such as the one described in 
this study, a large battery of tests cannot 
be justified even if the time is available. 
In this case the major contribution of 
-290 to the multiple R of .398 was made 
by a test purporting to measure verbal 
intelligence. Comparatively little of re- 
liable value was added by the other tests. 

Further research in this area should 
seek to find instruments that measure 
factors that can successfully predict the 
criterion despite their lack of correlation 
with intelligence. 
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Responses to Successive Auditory Stimuli at the Cochlea 


and at the Auditory Cortex’ 
Mark R. Rosenzweig? and Walter A. Rosenblith® 


Psycho-Acoustic Laboratory, Harvard University 


не sounds we hear are usually mem- 
bers of a series and are not isolated 
events. This sequential occurrence of 
Stimuli is also characteristic of other 
sensory modalities, and a number of 


studies have been devoted to the per- 


ceptual effects of stimuli delivered in 
close succession. In audition, perceptual 
studies employing successive stimuli have 
dealt with such phenomena as short-time 
masking (34), auditory localization (40), 
the relative loudness of successive clicks 
(10), the precedence effect, and the per- 
ceptual fusion of successive sounds (44)- 
As yet the neural mechanisms of these 
perceptual phenomena ате not well 
understood, although several recent 
papers have provided information about 
the responses of the auditory cortex to 
successive acoustic clicks (7, 11, 28, 42) 

We have undertaken the experiments 
reported in this monograph in order to 
explore further the neural processes in- 
volved in the perception of successive 
sounds, To do this, We have recorded 
electrophysiological responses in anesthe- 


tized cats at the two extreme stations of 


the ascending auditory nervous system 


fhe round window of thence hlea and 


1This research was carried out under Congue 
Nsori-6 between Harvard University an ur 
Office ‘of Naval Research, U. S. Navy (Proj 
NR 142-201, Report PNR-117): 
any purpose of the U. S. 
mitted. 
© Now at the Departmen 
sity of California, Berkeley- à 
"Now at Massachusetts Institute ot Tech 
Nology, Cambridge, Massachusetts. 
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the auditory cortex. In the following 
sections we will describe and compare 
the events that occur at these two levels 
when successive click stimuli are pre- 
sented. Following an initial click, the 
responsiveness of the auditory system to 
a second click is depressed. At the coch- 
lear level, the recovery of responsiveness 
is monotonic; it can be described quite 
precisely in terms of a mathematical, 
albeit a statistical, model (32). At the 
cortex, description 'of the recovery of 
responsiveness seems to require at-least 
two factors, one monotonic and the other 
cyclical, and there are further complica- 
tions that prevent us from arriving at a 


simple formal description of the cortical 


events. 
METHOD 


Experimental Procedures 


Electrophysiological responses Were 
recorded in anesthetized cats at the 
round window of the cochlea or in its 
vicinity and at auditory areas I and II 
x. The amplified responses 


of the corte 
were photographed from a cathode-ray 


oscilloscope- 

Stimulus equipment. (a) Click generator: pro- 
duces electrical square pulses (Fig. 1) which have 
0.1-msec. duration and o.62-volt amplitude. Two 

be separated by any interval from o to 
msec. The generator Was built by Paul 
ito of the Psycho-Acoustic Laboratory. 
. two PDR-10 (Permoflux), one 
tched by physical and psycho- 
or pure-tone and transient respon- 
(c) Coupling from earphone 


es! 
d for polarity. 
од cm. inner di- 


n 
; flexible plastic tube, 


2 MARK К. ROSENZWEIG AND WALTER А. ROSENBLITH 


Clicks as Stimuli 


Acoustic Click 
(into Icc. Cavity) 


Single Click Electricol Pulse 
(ahead of Phone) 
== Time Line 
ee (10,000 cps.) 
Acoustic Click 
Poir of Clicks 


(Delta Interval 


about Imsec) Electrical Pulse 


Time Line 


11/29/1950 


Fic. 1. Electrical pulses and acoustic clicks. 

An electrical pulse of o.i-msec. duration is 
transduced into an acoustic click by an earphone. 
The click is conveyed by a plastic tube into the 
cat's ear. The output of the earphone-tube Sys- 
tem, working into a cavity whose acoustic prop- 
erties are presumably equivalent to those of a 
cat's ear, is pictured above. Note that for a delta 
interval of 1 msec. there is no appreciable inter- 
action between the two acoustic clicks, 


ameter, 6 cm. long, conducting sound from 
special housing on earphone into incision in 
external meatus near eardrum. Cotton yarn (3 
cm. long) was placed in tube to reduce resonant 
peaks in the frequency response. (d) Calibra- 
tion: acoustic signal delivered to i-cc. cavity 
which represents an impedance reasonably 
equivalent to that of the car of the cat. Signal 
recorded by Western Electric 640 AA condenser 
microphone. The frequency response of our 
stimulus system was flat within +5 db from ğo to 
4500 cps. It is difficult to Specify the click 
stimulus more precisely than by giving the 
dimensions of the electrical Square pulse and the 
frequency response of the transducing system, 
Figure 1 shows that the acoustic Click consisted 
primarily of a large brief pulse, followed by a 
train of small damped sine waves, In order to 
control the intensity of the click, the electrical 
square pulse could be attenuated in steps of 1 db. 
The output of the pulse generator (0.62 volt 
across the earphone) is o-db attenuation, our 
click reference level. The intensity of clicks 
weaker than the standard will be given in terms 
of their attenuation: a stimulus of — 6o db is one 
that is 60 db weaker than our Standard. The 
threshold of human Observers for clicks de- 
livered through this acoustic System lies around 
70 db below the click reference level. 

Recording equipment. (a) 


Electrodes: latinu; 
or silver wire. The indiff Р s: 


erent electrode was 


attached to the head holder which gripped the 
animal's mouth. (b) Amplifiers: until the sum- 
mer of 1950 we used a broad-band grid-to- 
ground amplifier of about 74-db gain built by 
Rufus Grason of the Psycho-Acoustic Labora- 
tory. Thereafter we used two matched broad- 
band, low noise level differential amplifiers of 
about 72-db gain, built by Grason. Actually 
most of the round-window responses were re- 
corded with a pass band of 100 to 5,000 cps, and 
most of the cortical responses with a pass band 
of 10 to 1,000 cps. (c) Cathode-ray oscilloscope: 
until the summer of 1950, a Dumont 247 CRO; 
thereafter, a four-channel CRO built by Grason 
and Dippolito. (d) General Radio eucillos ape 
camera, model 651-AE; speed control modifie 
for stable operation over wide range of speeds 
by Ralph Gerbrands and Paul Dippolito. 

Physiological preparation: Cats, usually adult. 
Anesthetic, usually Dial in Urethane, occasionally 
Nembutal. 


The experiments extended from the 
summer of 1948 through the spring of 
1951. 


Acoustic Clicks as Stimuli 


Neural potentials in response to click stimuli 
were first described by Davis and his group іп 
the course of their investigation of the Wever 
and Bray effect. Further studies of the responses 
to clicks have been made at the cochlea (33, 34} 
at the brain stem (1, 30, 41), at the thalamus 
(18), and at the cortex (7, 11, 22, 23, 28, 35, 37, 38, 
42). There are several reasons for using a clic 
stimulus when one wants to investigate the 
electrical behavior of the auditory nervous sys 
fem as seen through a gross electrode; that 1S 
an electrode that has certain averaging АП 
integrating properties. A click resembles uos 
brief pulselike disturbances that are the natura 
signals of the nervous system. Besides being 
natural sensory stimuli, clicks have almost à 
the advantages that go with direct electric? 
Stimulation; a click is a sharp transient that 
evokes a recognizable response at all locations © 
the auditory system, Other acoustic stimuli, suc? 
as pure tones or thermal noise, do not yield е 
Sponses that can be as Cirectly and easily ident 
fied in the higher centers, In part this ready 
identification of click responses is due tO their 
clear-cut temporal characteristics; - the latency 
and duration of the responses increase in regu а 
fashion as we ascend the auditory system. More a 
Over, responses to clicks are remarkably simila 
in such animals as cats, monkeys, guinea piss 
hamsters, bats, and Pigeons, Finally, we can com 
trol the number and intensity of the clicks de 
livered and the time intervals separating е 
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The advantages of click stimuli outweigh the 
difficulties of measuring their physical charac- 
leristics. There is little doubt that in the future 
we will have to control our stimuli more care- 
fully; we may want to filter our clicks or even try 
the short tone pips other workers have used. 
But at present we {cel that we can still learn a 
good deal from responses to common-purpose 
Clicks, that is, responses to brief pulses that are 
equivalent to reasonably wide-band acoustic 
disturbances and that evoke almost simultaneous 
M from an appreciable number of neural 
its. 


The Combination of Round Window 
and Auditory Cortex 


The work reported here includes data from 
the two extreme stations of the ascending audi- 
tory nervous system—the round window and the 
auditory cortex. These two stations have certain 
obvious advantages in terms of technique: elec- 
trodes can easily be located at them without 
interfering too much with the normal existence 
of the anesthetized cat. The choice of these two 
locations does not imply, however, that events 
important for the understanding of cortical 
responses do not occur at the intermediate brain- 
stem or thalamic levels. Work at the two extreme 
stations emphasizes tlie contrast in the charac- 
teristic behavior of peripheral and central sta- 
tions of the nervous system. It should not, how- 
ever, be forgotten that this contrast is seriously 
contaminated, as is shown in this paper, by the 
much greater sensitivity of cortical responses to 
such parameters as level of anesthesia and tem- 
perature—parameters whose quantification at the 
present time remains rudimentary. А 

The strategic importance of our two locations 
is enhanced by the following considerations. Just 
as the microphonic components of the round- 
Window response presumably afford a reasonably 
reliable monitoring device for the mechanica 
events in the inner ear, 50 the responses from 
ilie cortex seem to. be as close 25 we CUT now 
come on the afferent side to observing electrical 
events antecedent to the behavior of the whole 
animal. Р ' 

Last, but not least, the choice. of locations 15 
the outcome of the concern illustrated in the 
current literature with the neural components 
of the round-window response and with the 
responses of the auditory cortex. We have 
learned how to manipulate reversibly the so- 
called first neural component of the тойа wine 
dow response by means of temperature, age 
or fatigue (25, 29, 34), and how to abolish > 
components by means of drugs (24)- ТЕ 
seen also the first steps іп the development o : 
mathematical model relating the probability 9 


r 
rezponse to the intensity of the stimulus (82). 
At the auditory cortex, there have been attempts 
to present a mathematical description of repeti- 
tive responses (12) and to quantify the represen- 
trations of the two ears (38). 


RESULTS 


The Round-Window Response to Single 

Clicks 

In studying the click responses те- 
corded with electrodes near the round 
window, we soon encounter some difficul- 
ties in the analysis of the electrical 
events. Ever since Davis and his group 
studied responses to Clicks, investigators 
in this area have tried to differentiate 
between the so-called microphonic com- 
ponents and the action potentials or 
neurals. One of the first recognized ad- 
vantages of the click stimulus was that 
under certain circumstances it gave rise 
to a response that could be analyzed into 
those two components. In Fig. 2 the 
electrical potentials recorded in response 
to weak clicks are preponderantly neural 
in origin. As the click gets more intense 
the neural potentials increase in size, but 
at intensities above —60 db another com- 
ponent, very different in character and 
behavior, makes its appearance. This is a 
so-called cochlear (or aural) micro- 
phonic; as the stimulus becomes more 
intense the microphonic increases rapidly 
in size and finally seems, to swamp the 
neural components. Various methods 
ve been used to detect the “neural 


ha 
in the “microphonic noise." 


signals" 


have shown (35) that there 
exist electrode locations outside the bony shell oF 
the cat's bulla at which we can record the 
neural response even to strong clicks without 
much interference from the microphonic. Others 
who are more concerned with microphonic po- 
tentials have taken a different view and have 
tried to get rid of the "neural distortion." How- 
ever, this is not the place to review these 
methods or to discuss the existence of a possible 
third component—the so-called summating po- 
tential—recently described by Davis et al. (15). 


4Recently we 
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Click Response at Round Window 
os a Function of Stimulus Intensity 


Relative Goin Stimulus Intensity 


Relotive Gain 
in db in db Mob 


Cor 128 3/22/1951 

Fic. 2. The growth of the various components 
of the click response as seen by a wire electrode 
located at or near the round window. 

For relatively weak clicks only the neural com- 
ponents (N, and Nz) can be detected in the back- 
ground “noise.” As the intensity of the click in- 
creases, microphonic activity becomes detectable 
ahead of the neural components: M is the earliest 
microphonic activity. A further increase in stimu- 
lus intensity brings out microphonic components 
that overlap in time with N, and Ns. For our 
strongest clicks (0 db and +6 db) distortion, 
shown by a flattening of the peak of M, is de- 
tectable. Note: (a) the latency of M is independ- 
ent of stimulus intensity; (b) the latency of the 
peaks of the neurals decreases with intensity, 
(The artifact A indicates the time of delivery of 
the electrical pulse to the earphone.) 


It is clearly beyond the scope of the 
present paper to discuss the origins and 
relations of the microphonic and neural 
potentials. The most commonly accepted 
hypothesis attributes the microphonic 


potentials to the organ of Corti (more 


specifically to the hair cells), whereas N, 
is supposed to be the summated response 
of the bipolar cells in the spiral ganglion 
and N, is imputed to neural structures in 
the cochlear nucleus. However, none of 
these statements has been established 
with sufficient certainty. 

We will have to be satisfied with 
giving a rather gross description of how 
microphonics and neurals vary with 
stimulus intensity, that is, how the am- 
plitudes and latencies behave as the 
intensity of our click is varied through 
a range of about 8о db. 

If we refer to Fig. 2 we can identify 
a stimulus artifact (A), which occurs at 
the time at which the electrical pulse is 
delivered to the earphone. It takes the 
acoustic click about 0.3 msec. to travel 
from the earphone diaphragm to the 
cat's eardrum. Almost immediately there- 
after, i.e., less than ол msec. after the 
arrival of our acoustic: click at the ear- 
drum, an upward or downward deflec- 


Чоп (M) is detectable for clicks that are . 


#0 or more decibels above the animal's 
threshold. 

The behavior of the microphonic. On 
most of our records M is a most promi- 
nent deflection in the complex of micro- 
phonic potentials. We have seen in Fig. 1 
that the acoustic pulse lasts approxi- 
mately 1 msec. If we make our click 
intense enough, however, we find that 
there are microphonic potentials present 
as late as 4 or 5 msec. after the delivery 
of the stimulus, At present we are in- 
clined to attribute this prolonged micro- 
phonic activity to three factors: (а) the 
behavior of the саге middle ear, which 
is vibrating at its characteristic fre- 
quency, (b) the fact that it takes a pres- 
sure wave a certain length of time tO 
travel from the stapes to the helicotrema, 
and (c) the fact that, once a particular 
Ocation of the cochlear partition has 
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been displaced, it does not instantane- 
ously return to its equilibrium position 
(4). For weaker clicks the late micro- 
phonic components are not in evidence 
since they are not sufficiently large in 
amplitude to stand out aboye the noise; 
it might, however, be possible to observe 
them even for weaker stimuli, were the 
electrode placed closer to the point of 
origin of these particular microphonics. 

A few more considerations concerning 
M: The latency of M is independent of 
stimulus intensity. M reverses its polarity 
when a “rarefaction click” (sudden with- 
drawal of the earphone diaphragm as 
seen from the eardrum) is delivered in- 
stead of a “condensation click.” There 
is evidence that this reversal in polarity 
of the microphonic potential holds, not 
only for M, but also for the later micro- 
phonic deflections. Such evidence can be 
obtained in a clear-cut manner only 
when we have either abolished the 
neurals or temporarily separated them 
from the microphonics (as in cooling, 
29). As Fig. 2 shows, the amplitude of M 
grows with stimulus intensity up to a 
point where we encounter nonlinearity 
and overloading of either biomechanical 
or bio-lectrical origin. The round- 
window response to the most intense 
clicks in Fig. 2 shows this phenomenon 
as a flattening or clipping of the peak 


of M. 
nents. 'The neural com- 


Neural compo 
ponents of the round-window response 
in which 


represent, in a sense, the way ! 
the click signal has been “coded” at the 
periphery of the auditory nervous system. 
We have already said that for weak clicks 
it is the neural components that are the 
most readily observed. As a matter of 
fact, when we talk about the “threshold” 
of an animal's response to clicks, we 
mean the stimulus intensity at which we 
can visually detect (on the oscilloscope 


face) neural responses on about half the 
trials. As can be seen from Fig. 2, neural 
components (№ and Ng in their tem- 
poral order of appearance) stand out in 
the click response. Both these compo- 
nents are chiefly negative deflections, 
whether the stimulus is a “condensation 
click” or a “rarefaction click”; there are, 
however, changes in the wave form, the 
amplitude, and even the latency? of the 


neurals as we change the electrical po- 


larity of our click. 

As the intensity of the stimulus in- 
creases, the neurals grow and their 
latency decreases. A further increase in 
stimulus intensity leads to the previously 
mentioned contamination of the neurals 
Hence, it becomes diffi- 
data on the behavior. 
timuli. There 
ature to the 


by microphonics. 
cult to give precise 
of the neurals for intense 5 
are statements in the liter: 
effect.that the neurals cease to grow in 
amplitude and stop decreasing in latency 
at about go db above threshold. We have, 
however, both direct and indirect evi- 
dence to the effect that the amplitude of 
the neurals keeps on growing and that 
the latency of both the onset and the 
peak of N, and № decreases throughout 
the intensity range We have used.* 


The Round-Window Response to the 
Second of a Pair of Clicks 


Now let us see what happens when we 


5 We are dealing here with latency of a popu- 
lation of neural units. While most workers in 
physiology customarily define latency as the time 
interval between the stimulus and the first re- 
liably observable deflection, we prefer for two 
reasons to refer to the latency of the peak of the 
neurals: (а) It is much easier to measure this 
latency since one is not as likely to be fooled by 
fluctuations in the base line. (b) The latency 
to the peak represents, more or less, a central 
tendency (mode) in the latency spectrum of the 
contributing neural units, and seems, therefore, 
the most representative measure. 

ow. А. Rosenblith and M. R. Rosenzweig. Un- 


published data. 
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Node io oiu resting or control response. It has a large 

has ‘been ‘oboyshed microphonic deflection followed by two 

ae) HE E neural deflections. Rg for various delta 
Panes anos Ta осу син intervals is shown in the traces below. 
We see clearly that some of the later 

Е deflections in Rg have been modified 

T: ES 2nd Click alone systematically; the: shorter the delta in- 

2 terval, the less R2 resembles Ro. In an 

analogous experiment, the delta interval 

was held fixed and the intensity of 51 

EES was altered (32). In that case, the more 

TE intense was S1, the less R2 resembled the 

сеи? 1272871951 control response. Analysis of the traces 


shows that the components affected by the 
preceding click are neural (N, and №); 
the microphonics remain unimpaired. 
Even the later microphonics are not 
affected, as the right-hand column of Fig- 
3 demonstrates. (Cat 117 had been Op- 
| | erated on by Dr. С. Rasmussen to elimi- 
anm 3. Round-window responses to pairs of nate the neural connections to the ear.) 


In the left column are presented the responses Here the response to a single click con 


to the second of a pair of clicks (the response to ? tained only microplionics. When tWo 
the first click is not shown; however, the tail end 


Y ^ 2 
of the first response can be noted in the second етиу inténse clicks WEES presented, r 
trace from the top, where the delta interval is WAS indistinguishable from R1. All the 


1.95 msec.). As can be seen, M is not affected by evidence collected by us (and we have 
the response to the preceding click whereas N, 


> i i to 
and N, are reduced in size. This reduction in size examined the round-window response 
is the more noticeable, the shorter the delta in. Pairs of clicks in about 20 cats) points 


terval. The effect is thus entirely confined to the the same way. The modification in Ё? 
neural components. This fact is emphasized by 


the traces in the right-hand column. These traces amounts to a reduction in size of N, an 


come from a cat in whose round-window re- Vs; M and the later microphonic ойр, 
sponse no neural components were detectable. nents in Re i hroug! 
Even for as short a delta interval as 1.15 msec. the 3 теши. байаман & : 


responses to both members of a pair of clicks are out hE range of intensity we have bu 
identical. Presumably, these responses represent for $1 (about 80 db). We can, of course 
exclusively microphonic activity. easily imagine that a very intense $1 


. =, ne 
present two clicks, spaced apart by vari- dices ari di ea per ded. 
ous time intervals, to the same ear of an in Re; es от bu an p^ concerned 
anesthetized cat. (It will be convenient here with such {тай Pa effects 
to refer to the first stimulus as $1 and the — Let us now Чайшу fu rther the effects 
second stimulus as S2. The corresponding of a precedi a ^» the neural 
responses will be designated Ri and Вэ. components in Rs. W ilf measure the 
Lun ee ig os Sı and Se will peak-to-peak amplitude ke N,, which W€ 
€ called the delta interval) The left Е ji 
column of Fig. 3 illustrates = phenome- tied ami F peee С 
non. The upper trace shows Ro, the peripheral natn ب‎ ma Figure ? 


Cat 120 1/5/1951 
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shows that the peak-to-peak amplitude of 
N, can be measured with better than 
5 per cent accuracy for clicks that are 
about 20 to 30 db above the animal's 
“threshold.” Though N; behaves qualita- 
tively the same as N, (27), its measure 
ment is not quite so easy at our round- 
window location. 

_ Our recovery curves present the rela- 
tive amplitude of N, or, in other words, 
the ratio of the peak-to-peak amplitude 
of N, in Re divided by its amplitude in 
Ro. Figures 4, 5, and 10 show some of 
our data. We have chosen these partic- 
ular animals to illustrate our findings 
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Fic, 4. Recovery of the amplitude of N, as à 
ntensity 


function of the delta interval (with the ii 
of the first click as the parameter). 

The relative amplitude of М, is defined as the 
ratio of the amplitude of N, in Re divided by its 
resting amplitude (N; in Ro). The data pre 
sented here for a second click of constant inten- 
sity show that the amount of reduction in the 
relative amplitude depends upon both the inten- 
sity of the preceding click and the delta inter- 
val. Note that there is no supernormality in the 
recovery curve at the round window. 


because we have а sufficient number of 
observations on them under a.variety of 


stimulus conditions, hence, reasonably 
small variability and rather clear-cut 
Fig. 3) 


results. We have previously (39, 

Ы Experimentation dealing with the excitability 
cycle or with “refractoriness” has largely been 
concerned with the behavior of single neural ele- 
ments, Let us stress here again that Our gross 
electrodes recorded some sort of space and time 
averages of the action potentials of populations 


of neural elements 


Eun ہے‎ 
$- 
E 50 
25 
52 
25 бор репа interval 
55 in msec 
зо — mo 
2240 مم‎ 610 
25 LI wo 
&3 مه‎ 122 
Pes 20 — 64° Р-15 
$ 2nd Click о! -450b 
$ o 
d) о 40 30 20 


intensity of Firs! Click 
(In db below Reference Level) 


Fic. 5. Reduction of N, in Re as a function of 
the intensity of S1 (with the delta interval as the 
parameter). For all delta intervals the relative 
amplitude of N, decreases with increasing in- 
tensity of the first click. 


published recovery curves for equal in- 
tensities of 51 and 52. Such a choice of 
stimulus intensities narrows the range of 
observed phenomena unnecessarily and 
makes it much harder to get a picture of 
an over-all mechanism. 

Figures 4 and 10 show recovery curves 
for two different animals. Both figures 
contain curves for which S1 was both less 
intense and more intense than S2. In the 
data for both these animals recovery is 
faster when 51 is the weaker of the two 
stimuli. Figure 4 shows that for a given 
intensity of S2 the recovery curves order 
themselves according to the intensity of 
Sı. Figure 5 emphasizes this point more 
strongly by showing, for a given delta 
interval, the increasing effect upon N, 
(in R2) as the intensity of S2 is increased. 
The agreement in the general behavior 
of these recovery curves has already been 
stressed elsewhere (32). Suffice it to say 
that, if we make the necessary adjust- 
ments for different animals of the sensi- 
tivity constant (the statistical parameters 
representing the central tendency and 
the variance of the neural units), we can 
expect to obtain very close to the same 
recovery function for equivalent stimulus 
conditions. In other words, we may look 
forward toward a mathematical specifica- 
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tion of generalized recovery curves at the 
round window. 

The delta interval covered by most of 
our recovery curves extends from about 
6 msec. to about 200 msec. Data for 
Shorter time intervals are hard to obtain 
because of the duration of R1: one gets 
temporal overlap between Ri and Re, a 
condition that makes it difficult, if not 
impossible, to measure the amplitude of 
N, with accuracy. We have, however, 
isolated observations under rather special 
stimulus conditions for delta intervals 
down to 1 msec. and even less. For all 
these time intervals there is still a depres- 
sion in the amplitude of N, in R2. Also 
there is sometimes an increase in the 
latency of N, in Rg. We are at present 
reserving these short delta intervals until 
we are ready to consider the latency 
problem; at that time we should also be 

` prepared to consider whether the ampli- 
tude of the spikes contributed by the in- 
dividual units has fully recovered. Note 
in this connection that the recovery curve 
on Fig. 4 for $1 = o db and S2 = —45 
db (the lowest curve) intersects the time 
axis at a value appreciably greater than 
1 msec., a figure generally given as the 
refractory period for the auditory nerve 
(14). 

At the other end of our recovery 
curves the question of the length of the 
interval for complete recovery is not 
easily answered. If we plot the recovery 
curve on a linear time scale, we are 
effectively asking: when does the recovery 
curve reach the asymptote, RA = 100 per 
cent? If we use a device that might have 
pleased Verworn (49), namely, plotting 
recovery versus log t, we find what looks 
like a straight line when Sı is a strong 
stimulus and S2 a reasonably weak one, 
Under those circumstances S2 presum- 
ably samples from the same population 
that previously made up Ri. Our confi- 


dence in both intercepts of the recovery 
curve with the o per cent and the 100 per 
cent line is still rather limited since (a) a 
small amount of variability in our ex- 
perimental data may, have rather im- 
portant effects, (b) such physiological 
factors as temperature might be ex- 
tremely critical at both ends of the curve, 
and (c) we are not necessarily dealing 
with a single straight line (ie. a single 
recovery process), but possibly with two 
of slightly different slopes. 

In summary, our recovery curves at the 
round window show several important 
features: (а) they are monotonic; (b) 
they never get to be supernormal, і.е., 
N, in R2 is never greater than N, of the 
resting response; (c) recovery is rapid for 
short time intervals (it may, however, 
take as long as 100 msec, and more to get 
back to 100 per cent relative amplitude); 
and (d) the particular shape of a те: 
covery curve depends: upon the intensi- 
ties of Si and Se and the sensitivity 
constants of the animal. If S2 is a moder- 
ately weak stimulus and S1 is intense, the 
recovery curve will be very close to 4 


straight line when plotted against log 
time. 


The Cortical Response to Single Clicks 


At the auditory area of the cortex We 
find responses considerably longer 1? 
duration and more varied in form than 
their progenitors at the round window. 
The cortical responses differ markedly in 
amplitude and form as we change the 
following factors: (а) the location of the 
electrode on the surface of the corteX 
(b) the intensity of the stimulus, and 
(c) the physiological condition of the 
animal. Figure 6 shows some of the 
Varieties of cortica] responses. Each 
column of the figure presents responses 
obtained at a different location; at each 
of the three locations a series of eight 
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stimulus intensities was employed. Each 
trace starts at the left with the delivery 
of the click. (In columns 1 and $ a 
stimulus artifact was recorded at А.) 
The earliest components of the re- 
sponses are several wavelets; these small 
deflections appear at "A" in the top 
block of column 2. They reflect activity 
occurring at subcortical centers of the 
auditory system (23, 5) and are recorded 
at the cortex under specifiable conditions 
because of the electrical spread of the 
potentials. The subcortical responses are 
often very small when recorded at the 
cortex, and they do not appear clearly 
in columns 1 and 3. The traces of 
columns 2 and 3 show surface-negative 
deflections (upward in our convention) 
like the one at “B.” These early negative 
deflections tend to be especially promi- 


nent when the active electrode is located 
near the suprasylvian sulcus, and the 
d at the 


indifferent electrode is locate 
mouth. As Fig. 6 illustrates, these nega- 
tive deflections often become relatively 
more prominent as the stimulus intensity 
is reduced, apparently because the over- 
riding positive deflection declines more 
rapidly with intensity. Figure 6, column 
1, also illustrates the responses of a loca- 
tion at which no negative deflection was 
found at any stimulus intensity. The 
most characteristic feature of many 
cortical responses is a large surface-post- 
tive deflection: “С” is an example. The 
positive deflection may attain zn ampli- 
tude of several hundred microvolts; the 
latency from stimulation to the peak of 
this deflection is usually 10 to 15 MSec- 


Columns 2 and 3 show that with the 
ow no 


ally, the 


positive deflection at all. Fin 
conclude 


primary cortical response may C^ 
With another negative deflection like the 
one at “D.” This deflection, when it 
Occurs, often becomes detectable at about 


Amplitude of Cortical Responses vs Stimulus Intensity 


Stimulus Intensity (in db) 


тте | 25те} 5 | 
Cot 72 Са!!28 3/22/1985) 


Fic. 6. Electrophysiological responses of the 
auditory cortex. 

The three columns were recorded at three dif- 
ferent electrode locations. The rows show re- 
sponses to click stimuli of different intensities. 
The gain was constant in columns 1 and 3. In the 
middle column, the top two squares were re- 
corded at the lowest gain; the next three squares 
had double this gain, and the bottom three , 
squares had four times the gain of the top 
squares. Note the general increase in response 
amplitude with stimulus intensity. Differences 
among the wave forms of the responses are dis- 


cussed in the text. 


the same threshold as the positive deflec- 


tion; in column 2 the positive and the 


later negative deflections both appear at 
about —50 db; in column 3, both appear 


at about —30 db. 
Not only is the primary response of 
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Amplitude of Repetitive 
Responses os o Function 
of Stimulus Intensity 


Lotency of the First 
Repetitive Response оз о 
Function of Stimulus Intensity 


(in db) (in db) 
No Stimulus. 
A~ a 
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и E 
-40 
m E 
А 2 
-10 
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Fic. 7. Secondary responses of the auditory cor- 
tex. . 


The primary response at the extreme left of 
each trace is followed by the secondary responses. 
The left-hand column illustrates the increase in 
amplitude of the secondary responses with stimu- 
lus intensity; the right-hand column illustrates 
the decrease in latency of the secondary response 
with intensity. 


the auditory cortex far longer in dura- 
tion than the round-window response, 
but the stimulation may also evoke a 
train of secondary responses. Examples 
of secondary cortical responses are shown 
in Fig. 7. As compared to the primary 
responses the secondary responses are 
smaller in amplitude, longer in duration, 
and less regular in waveform. In some 
experiments the secondary responses re- 
semble repetitions of the primary re- 
sponses; in other experiments the second- 
ary responses are relatively smooth sinu- 
soidal undulations; in many cases there is 
little or no repetitive activity. The rate of 
repetition of the secondary responses is 


often similar to the rate of spontaneous 
activity observed in the same prepara- 
tion. When we change the stimulus in- 
tensity the secondary responses exhibit 
alterations in amplitude and latency 
similar to those of the primary responses. 
Chang (11) has reported that the change 
in amplitude of the secondary responses 
is less prominent than the change 1n 
amplitude of the primary response; he 
has also reported that latency does not 
change over a wide range of intensities. 
We have found that the amplitude of 
the secondary responses often increases 
greatly as intensity is increased. Figure 7 
illustrates this. The relative prominence 
of the change may depend upon the 
particular range of intensities studied. 
The amplitude of the secondary 16 
sponses may continue to grow with 10" 
creasing intensity even after the growth 
of the primary геѕрспѕе has leveled off. 
We have also found that the latency ° 
the secondary responses decreases as the 
stimulus intensity is increased. In the 
right-hand column of Fig. 7 the Jatency 
of the earliest secondary response de- 
creases from 100 msec. at —60 db to 9° 
msec. at —10 db. 

We have dealt with both the primary 
and secondary responses, but most of our 
measurements have been made on the 
surface-positive deflection of the primary 
response. It is important to note at the 
outset several obstacles to a rational 
quantification of this cortical response: 

1. The observed primary response 5 
the resultant of at least three potentials 
that overlap in time: an early surface 
negative potential, a surface-positive 
potential, and a later surface-negativ 
potential (these potentials are chiefly 
responsible, respectively, for deflection 
В, C, and D of Fig. 6). There is consider” 
able evidence that the three potentials 
arise in different populations of cells: 
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Hawkins (23) reported that when he 
penetrated the cortex with an electrode 
the early negative potential remained 
unchanged but the later potentials re- 
versed their signs; Bremer (8) concluded 
on the basis of a number of experiments 
that the surface-positive potential reflects 
the activity of cortical interneurons and 
that the later surface-negative potential 
reflects the activity of efferent pyramidal 
cells. Similarly, Bishop and Clare (5) 
have been able to assign the components 
of the response of the visual cortex to 
different cell populations. 

The occurrence of these potentials 
overlapping in time means that the 
amplitude of the positive deflection does 
not reflect the positive potential alone. 
Our difficulties are illustrated in Fig. 8. 
Figure 8A is a highly schematic repre- 
sentation of three potentials; Fig. 8B 
shows the resultant deflection that is 
formed by algebraic addition of the three 
potentials. Exactly the same over-all de- 
flection could have resulted from the 
addition of completely different sets of 
potentials. Figure 8C shows another set 
of potentials that adds up to the same 
resultant deflection. Furthermore, а 
change in the positive deflection may be 
caused chiefly by a change in a negative 
potential, as is illustrated in Figs. 8D 
and E. Here a decrease in the second 
negative potential such as may occur 
under deep anesthesia, results in an 1n- 
crease in the positive deflection. 

In quantifying the responses, 
plitude (peak voltage) has proved a more 
useful measure than the area (voltage 
times duration). The diagrams of Fig. 8 
suggest why the amplitude of the positive 
deflection may represent the surface-post 
tive potential more successfully than does 
the area. We have measured both ampli- 
tude and area. under certain expert 
mental conditions and have found the 


the am- 


A 


Fic. 8. Schematic representation of component 
potentials (A, C, D) and of composite cortical re- 
sponses (В and E). Observed responses are the 
result of algebraic addition of several component 
potentials that overlap in time. The three po- 
tentials in A add up to give response B; the po- 
tentials in C also add up to response B; those in 
D, to response E. The waveforms of the com- 
ponent potentials cannot be inferred from the 
composite response for there is an infinite num- 
ber of combinations of potentials that could 
result in the same composite response, These ex- 
amples were chosen to illustrate the difficulties 
encountered when an analysis or breakdown of 
cortical responses into component potentials is 


attempted. 
amplitude measurements to give more 


consistent results. 

2. Under fixed experimental condi- 
tions successive responses may vary con- 
siderably. This variability is generally 
greatest when the level of anesthesia is 
light. To overcome some of the effects of 
this variability we have always recorded 
several successive responses for each ex- 

erimental condition, and we will pre- 
sent the data in terms of the central 
tendency of the responses. In some cases, 
however, the distribution of response 
amplitudes is bimodal; hence it cannot 
be represented well by a central tend- 
ency. 

$. Cortical responses vary in several 
respects as the recording electrode is 
shifted by as little as a millimeter across 
the surface of the auditory cortex. For 
example, the growth of response ampli- 
tude with stimulus intensity varies 
widely from location to location; a gen- 
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eral growth function cannot be given. 
Therefore, attempts to interrelate vari- 
ous functions (e.g., growth of R1 versus 
depression of R2, Fig. 13) can generally 
be done only with data obtained from the 
same cortical location. E 


The Cortical Response to the Second of 

a Pair of Clicks 

In discussing the response of the audi- 
tory cortex to pairs of clicks we shall 
again designate the stimuli as Sı and Se, 
and the time interval between $1 and S2 
as the delta interval; the primary cortical 
response to 51 will be called Ri, and the 
primary response to S2, Re. Figure 9 
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Fic. 9. Cortical responses to pairs of acoustic 
clicks. 

The response to the first stimulus is the sharp 
downward deflection at the left of each trace. The 
response to the second stimulus is displaced to 
the right in accordance with the time interval 
between the two clicks. The amplitude of the 
first response (R1) remains relatively constant, 
but the amplitude of the second response (R2) 
varies systematicall with the delta interval. 
Secondary responses appear in the middle col- 
umn. (Reproduced from Fig. 14 of reference 37) 
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Fic. 10. Recovery curves at the round window 
and at the auditory cortex (data recorded simul- 
taneously). 1 

Note that recovery of the amplitude of N, is 
monotonic whereas the recovery curve for the 
cortical response seems to be made up of two 
components, one monotonic and the other cycli- 
cal. The monotonic component is indicated by the 
dotted line. The cyclical component can be ob- 
tained by subtracting the'monotonic component 
from the cortical recovery function. In general, 
the recovery at the round window depends more 
strongly upon the intensity of the first click than 
does the recovery at the cortex. 


shows responses to pairs of equally 
intense stimuli delivered to the same ear- 
The responses are abrupt downward 
(surface-positive) deflections; R1 OCC 
at the left of the trace, and R2 is dis: 
Placed to the right in accordance with 
the delta interval. Successively larger 
delta intervals are shown in the suc 
cessive rows, 

Reading down any of the columns of 
Fig. 9, you see that the amplitude of R1 
remains relatively constant, but the аш- 
plitude of R2 varies systematically as the 
delta interval increases, Re grows over 
the first several intervals and then de- 
clines again. In column 1, Re is depressed 
at an interval of so msec., enhanced at 
60 and 45 msec., and depressed again a 
110 and 150 msec. In the other columns 
the intervals at which depressed and 
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Fic, 11. Recovery of the relative amp 
(R2/Ro versus delta interval); the intens 
in intensity, the cyclical variations ten 
nounced at a given delta interval. 


enhanced responses occur are different 
because of anesthetic effects, which will 
be discussed later. But every column 
demonstrates that the recovery of respon- 
siveness at the auditory cortex is clearly 
not monotonic. . 

The course of recovery at the cortex is 
shown more clearly in the functions of 
Fig. 10. The cortical functions (dashed 
lines) show a marked alternation of 
peaks and troughs. This cyclical char- 
acteristic is also pronounced in Figs. 11 
and 12. In an earlier study, Tunturi (42) 
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litude of the second cortical response versus the delta interval 
ity of the first stimulus (S1) is the parameter. As S1 increases 
d to become more pronounced and the recovery less pro- 


presented a curve that suggested that 
recovery is monotonic in the geniculo- 
cortical radiations, but too few delta 
intervals were given to allow cyclical 
variations to appear. Jarcho (28), in ex- 
periments on recovery at somesthetic and 
auditory areas of the cortex, found “no 
curves suggesting the existence of supra- 
normal or subnormal periods.” With 
relatively light anesthesia his recovery 
functions showed “bizarre notching, and 
occasionally rather regular undulations.” 
Chang (11) presented a recovery curve 
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Data for cat 83 were recorded by means of an 
the electrode was held in place by a threaded 
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with small variations “suggestive of a 
periodic change in excitability of the 
cortex” following an auditory stimulus; 
when he replaced Sı by an electric shock 
to the cortex, the recovery curve showed 
large cyclical variations (12). Cyclical 
variations have also been reported in the 
recovery curves of the visual cortex (3, 
6, 31) and of the somesthetic cortex (26). 
As we shall see, there are always cyclical 
alternations in the amplitude of R2 at 
the auditory cortex, but the prominence 
of the cycles depends upon the intensity 
of $1 and upon such physiological con- 
ditions as temperature and depth of 
anesthesia. 

In the experiment of Fig. 10 simul- 
taneous recordings were made at the 
round window and at the auditory 
cortex. The round-window functions 
(solid lines) show the monotonic and 
relatively rapid recovery that we have 
already described in an earlier section. 
It is apparent from Fig. 10 that the 
cortical recovery function differs strik- 
ingly from the round-window function. 
At the shorter delta intervals the cortical 
function may be influenced by a reduc- 
tion of afferent input from the cochlea, 
but thereafter the cortical function re- 
flects processes of only the higher centers 
of the auditory nervous system. 'The next 
sections of this report will be devoted to 
an analysis of the complex cortical re- 
covery function. It will help to list first 
the main conclusions of this analysis. 

1. The cortical recovery function can 
usefully be described as consisting of two 
components, one monotonic and the 
other cyclical. The monotonic compo- 
nent is indicated by the dotted logarith- 
mic curves in Figs. 10 and 12. In each 
case, if this monotonic component is sub- 
tracted from the cortical recovery func- 
tion, the cyclical component is obtained. 

2. Although the two components are 
always present, they can in general be 


affected differentially Ьу (a) varying the 
intensity of the first stimulus, (b) varying 
the level of anesthesia, and (c) varying 
the temperature of the animal. 

3. The monotonic component of the 
recovery function is related to Ri. This 
response represents the discharge of a 
population of cortical units; these units 
must recover their responsiveness before 
they can discharge again. Units other 
than those fired also become depressed 
in responsiveness following S1. The total 
initial depression of responsiveness is 
roughly proportional to the amplitude 
of Ri. The recovery of responsiveness 
may follow the logarithm of the delta 
interval. 

4. The cyclical component of the 
recovery function is an expression of the 
fluctuations in cortical responsiveness 
that follow R1. The secondary responses 
to 51 are also related to these fluctuations 
in responsiveness. The cyclical compo- 
nent of the recovery functions and the 
Secondary responses exhibit behavior 
that is parallel in several respects. 


The Monotonic and Cyclical Compo- 


nents of the Cortical Recovery Func- 
tion 


The simplest way to demonstrate the 
presence of two components in the 
recovery function is to vary the intensity 
of $1 systematically. The results of such 
experiments are shown in Fig. 11. In the 
experiment presented in the left-hand 
graph, Sı varied from о db to —60 db, 
while S2 was held at —20 db. When 5! 
Was weak (6o-db attenuation) the re- 
covery function was nearly monotonic, 
though small cyclical variations could be 
seen. When Sı was made stronger, the 
cyclical component became more promi- 
nent. The amplitude of the cyclical com- 
ponent, measured in terms of complete 
recovery, was about 15 per cent when S1 
was —бо db. It grew to about go per cent 
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when S1 was increased to о db. The peak 
of the cyclical component came slightly 
earlier as the intensity of Sı was in- 
creased. 

The general» trend of the recovery 
function was also affected by the in- 
tensity of S1. The greater the intensity, 
the less recovery we find at each delta 
interval. The general trend of the re- 
covery function can be approximated by 
a monotonic curve, such as the dotted 
curves in Fig. 10. Similar dotted curves 
have been plotted in the left-hand graph 
of Fig. 11 to show the general trend of 
recovery for Sı at —60 db and —20 db. 

The results presented in the right- 
hand graph of Fig. 11 are similar to those 
in the left-hand graph, though in this case 
the cyclical component is so prominent 
that it may obscure other aspects of the 
recovery curves. We conclude that vary- 
ing the intensity, of Sı has differential 
effects on the cyclical and monotonic 
components of the cortical recovery func- 
tion. As we increase the intensity of 51 
we observe the following effects: the 
cyclical component stands out more 
clearly, and the monotonic recovery is 
slowed down; the period of the cyclical 
component shortens slightly, and the 
interval required for complete recovery 
of the monotonic component lengthens 
markedly. 

It should be remarked that the con- 
siderable duration of the cortical re- 
covery function makes it inadvisable to 
crowd successive trials together. We 
spaced trials at least one second apart, 
and, when the duration of the recovery 
function warranted it, we used intertrial 
intervals of two seconds or more. 


The Level of Anesthesia and the Two 


Components 

Varying the level o 
differentiates between 
nents of the recovery function 


f anesthesia also 
the two compo- 
(see Fig. 


9). One effect of this procedure is to 
change the amplitude of the cyclical 
component. The amplitude is usually 
greatest under conditions of moderately 
light surgical anesthesia. When anesthe- 
sia is very light there is a great deal of 
irregular spontaneous activity, and it is 
difficult to demonstrate a regular cyclical 
component. When the level of anesthesia 
is made very deep, the amplitude of the 
cyclical component is reduced from the 
maximum. We have never seen it abol- 
ished, even under very deep anesthesia. 

The temporal characteristics of both 
components of the recovery function are 
also affected differentially by varying the. 
depth of anesthesia. Data from two ex- 
periments are presented in Fig. 12. In 
each experiment we recorded responses 
from an animal at three levels of anes- 
thesia. It is clear that the length of the 
period of the cyclical component became 

reater as the depth of anesthesia was 

increased. In the left-hand graph of Fig. 
12 the peaks of the successive functions 
came at intervals of about 80, 100, and 
120 msec, In the right-hand graph, the 
first peaks came at about 100, 130, and 
180 msec. At the somesthetic cortex a 
similar dependence of the period of the 
cyclical variations upon the level of 
anesthesia has been reported (26). 

The monotonic component of the re- 
covery function—in so far as it can be 
estimated from these data—seems also to 
be affected by varying the level of anes- 
thesia. As the depth of anesthesia is 
increased, the peaks of the recovery func- 
tion generally fall lower as well as later. 
Estimates from several experiments indi- 
cate that by deepening the level of anes- 
thesia we can lengthen the interval re- 
quired for complete recovery from as 
little as 100 to 200 msec. to as much as 
several seconds. Varying the level of 
anesthesia seems to have more effect 
upon the interval required for complete 
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recovery of the monotonic component 
than it has upon the period of the cyclical 
component. The data are not yet suffi- 
cient to establish the form of the rela- 
tion between the temporal characteristics 
of the two components. 

The effects of anesthesia are reversible. 
When the level was allowed to become 
lighter, the “time constants” character- 
izing the recovery function decreased. 
Evidently the recovery function is a 
fairly sensitive index of the level of 
anesthesia. 

Gastaut et al. (20) have recently re- 
ported the effects of several anesthetics 
on the “cortical excitability cycle.” The 
-effects of the barbiturates were similar 
to those reported here. The effects of the 
other drugs can probably also be de- 
scribed in terms of our monotonic and 
cyclical components. 


Temperature and the Two Components 


A third procedure that affects the two 
components of the recovery function 
differentially is to vary the temperature 
of the experimental animal. Barbiturate 
anesthesia makes it difficult for the 
animal to maintain his temperature. 
Consequently the body temperature may 
be allowed to drop, or it may be kept 
at a particular level by application of 
heat. The effects of reducing the tem- 
perature are in general the same as those 
of deepening the anesthesia: the ampli- 
tude of the cyclical component may be 
affected, and the “time constants” of both 
components are lengthened. Obviously 
the temperature of the animal must be 
carefully controlled in all experiments on 
the recovery function of the cortex. 


The Monotonic Component of the Corti- 
cal Recovery Function 


Thus far we have shown that the 
cortical recovery function can be de- 


scribed in terms of a monotonic and a 
cyclical component, and we have men- 
tioned three experimental procedures 
that have differential effects upon the 
two components. Now we may note some 
of the more important characteristics of 
each component. Let us start with the 
monotonic component. 

The monotonic component of the 
recovery function is related directly to 
Ri. This response—or, more accurately, 
the component cortical potential—repre- 
sents the discharge of members of a 
population of cortical units. These units 
must recover their responsiveness before 
they can discharge again. To this extent, 
the cortical situation is analogous to the 
one we found at the round window, and 
our original hypotheses about the mono- 
tonic component were similar to the hy- 
potheses that account for the round-win- 
dow data. However, we have not been 
able to describe the cortical data com- 
pletely by such a formulation since the 
cortical data have features not found at 
the round window. These features pe 
culiar to the cortex are revealed best 
when the data are plotted to show the 
relation between R1 and the recovery of 
Кэ. 

Figure 13 shows the relations between 
Ri and Re, found in two experiments. 
The figure presents the data of Fig. 11 
replotted with each delta interval rep- 
resented by a separate curve. Intervals 
through the first peak of the recovery 
function are. shown in the left-hand 
graph of each pair, through the second 
peak in the right-hand graphs. In both 
experiments the curves start with a rela- 
tively Straight descending portion, indi- 
cating a depression of responsiveness 
Proportional to Ri. The linear descent is 
then interrupted, probably owing to the 
cyclical component. The form of the 
Curve after the early descent varies from 
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Fic. 13. Relative amplitude of the second cor- 
lical response versus amplitude of the first. re- 
sponse (R2/Ro versus R1); the delta interval is 
the parameter. The same data are plotted on 


other coordinates in Fig. 11. 
experiment to experiment. Two features 
of the early descent are of special signifi- 
cance and are characteristic of the corti- 
cal data; they mark important differences 
from the round-window data shown in 
Fig. 5: 

1. The slope of the I : 
slightly steeper than unity. That is to say, 
more cortical units are depressed in Te 
sponsiveness at the time of R2 than were 
discharged to give К.“ This is an impor 
tant difference from the round-window 
data, for there we used the depressed 
responsiveness to S2 as a measure of the 
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inear descent is 


* Tn block A of Fig. 13, the slope of R2 versus 
R1 is about — 1.2. When the amplitude of ap 
0, the amplitude of Rg is 110; OF Ri A tel 
amplitude of only go can abolish Re completely. 


In block C, the slope is about — 1-4: 


excitation accomplished by Sı; we as- 
sumed that the peripheral units became 
less responsive only as the result of 
having been discharged. At the cortex, 
however, we must conclude that some 
units became less responsive because of 
a stimulus without having contributed to 
the direct response to that stimulus. 
Amassian has reported such an effect at 


both the thalamus and the cortex (2). 


There are several ways in which this 
additional depression of responsiveness 
might come about: (a) The units might 
have discharged, but only tardily and 
asynchronously so that they did not enter 
into the R1 we recorded. (b) The units 
might have become less résponsive be- 
cause of changes of potential of neigh- 
boring units following the stimulus (9). 
(c) The units might have become less 
responsive when the discharge of other 
units decreased the facilitatory back- 
ground activity (12). (d) The afferent 
tracts leading to the units might have 
become less responsive. Our data suggest 
that the first explanation cannot be the 
whole cause of the additional depression 
of responsiveness, but they do not allow 
us to differentiate among the other pos- 
sibilities. 

The steep slope is true for even the 
shortest delta intervals in the graphs, and 
data from other experiments demon- 
strate slopes steeper than unity when the 
delta interval is of the order of 1 msec. 
The processes underlying the depression 
of responsiveness must be rapid. They 
are more rapid than the “postexcitatory 
depression” which Chang (12) found in 
the motor cortex and also in the auditory 
cortex. 

ə. As the delta interval is increased, 
the slope of the lines decreases only 
slowly and the lines are displaced to the 
right. This is in marked contrast to the 
round-window data where the lines fan 
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Fic. 14. Amplitude of the second cortical re- 
sponse versus amplitude of the first response, for 
a given delta interval. 


The two responses in each square were re- 
corded simultaneously from two cortical loca- 
tions. At both locations the positive (downward) 
deflection in Re is affected only when there is a 
positive deflection in R1. In the lower trace this 
occurred with a relatively weak (—бо db) click; 
in the upper trace it required a relatively strong 
(—20 db) click. 


out widely from a more or less common 
origin as shown in Fig. 5. The displace- 
ment to the right in the cortical data 
means that at the given delta interval 
there may be complete recovery fol- 
lowing a small Ri, but incomplete re- 
covery following a larger Ri. In other 


words, recovery may proceed more rap- 
idly following a small R1 than a large 
Ra. 

It may be asked why we have plotted 
the recovery function ia the form R2 
versus R1 at the cortex (Fig. 13), when 
we plotted it as R2 versus S1 at the 
round window (Fig. 5). At the cortex R2 
versus S1 does not give consistent results, 
probably because the function relating 
amplitude of response to stimulus inten- 
sity varies so widely from location to 
location. Figure 14 demonstrates how 
awkward it would be to plot R2 versus 
S1 at the cortex. The two traces in each 
block were recorded simultaneously from 
two cortical locations in the same prep- 
aration. We varied the intensity of S1 
systematically while holding S2 and the 
delta interval constant. In the case of the 
upper trace, no sizable positive deflection 
occurs in R1 until —10 db, and the am- 
plitude of R2 is not importantly affected 
before this point. In the lower trace, on 
the contrary, a positive deflection is al- 
ready present in R1 at —60 db, and the 
Re for this location is already affected at 
—60 db. Plotting R2/Ro versus Sı for 
different cortical locations would obvi- 
ously give widely discordant functions; 
plotting R2/Ro versus R1 in a number 
of experiments has given relatively linear 
functions (over the first part of the plot), 
though the slope varies somewhat from 
location to location. 

At the round window the function 
relating the response amplitude of N, to 
stimulus intensity is monotonic and may 
be described by the normal probability 
integral (32); thus the recovery function 
can be plotted as R2/Ro versus $1 with 
consistent results. On the other hand, it 
is difficult to plot Re versus Ri with 
round-window data because the range of 
stimulus intensity over which R1 can be 
measured without microphonic interfer- 
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ence is relatively small. Moreover, when 
S1 is weak and S2 is of medium intensity, 
Re is appreciably affected only at the 
shortest delta intervals. In spite of these 
difficulties we have attempted to plot N, 
of Re versus N, of Ri. The resulting 
functions, in so far as we can determine 
them, seem to be consistent with Fig. 5 
and with the mathematical formulation 
of round-window data to which we re- 
ferred earlier. 

Let us note briefly that the recovery 
functions need not be the same for all 
deflections of the cortical response. In 
the upper traces of Fig.14 it is apparent 
that the initial negative deflection of R2 
declines steadily as the initial negative 
deflection of R1 grows; the later negative 
deflection (D) of R2 meanwhile declines 
slightly and changes its form; the positive 
deflection of R2 does not decline until 
the positive deflection of R1 grows. Here 
as in other experimental situations the 
initial negative deflection seems to be- 
have rather independently of the later 
deflections. 


The Cyclical Component of the Cortical 


Recovery Function 

In this section we will complet 
description of the cyclical component, 
and we will mention some ways in which 
the secondary cortical responses may ех- 
hibit parallel characteristics. We have al- 
ready shown three characteristics of the 
cyclical component: (а) Its amplitude 
increases as the intensity OL or US 105 
creased. (b) The length of its period 
decreases slightly as the intensity of $1 is 
increased. (c) The length of its period in- 
creases as the anesthesia is deepened or 
as the body temperature is lowered. 

To this list we can add the three fol- 
lowing characteristics: (d) The cyclical 
variation swings to both sides of the 
monotonic component. That is to say, 


e our 


the cyclical component is an alternation 
between enhanced and depressed respon- 
siveness. The cortical recovery function 
may even become supernormal, as in Fig. 
11; such supernormality is never seen in 
the responses of the round window. Pre- 
vious reports have compared the cyclical 
alternations with the level of 100 per 
cent recovery rather than with the mono- 
tonic component, and this has led to 
apparently important discrepancies be- 
tween results. Jarcho (28) found that “all 
deviations of the curve from the theoret- 
ical horizontal were downward, i.e., rep- 
resented excitability depressed from the 
level predicted.” On the other hand 
Chang (12) pictured the alternations as 
centering around the 100 per cent level. 
Actually more of his measurements were 
above 100 per cent than below it; pre- 
sumably this occurred because his curve 
resembled the half-wave rectification of 
a sine wave, though Chang represented 
it schematically as a sine wave. Gastaut 
et al. (го) approached the concept of the 
monotonic component when they de- 
scribed their recovery functions in terms 
of the “average value” after the initial 
ascent. They found that although a few 
curves oscillated around the 100 per cent 
level after the initial ascent, the average 
value of many curves lay below the 100 
per cent level, and the average value of 
a few curves lay above it. To account for 
these differences in their average values, 
they hypothesized long-lasting postexcita- 
tory states of subnormality or super- 
normality. We can describe the results of 
Jarcho, Chang, and Gastaut et al., except 
for the few cases with supernormal base 
lines, in terms of cyclical variation 
around a monotonic component. It is 
ossible that the long-lasting super- 
normality hypothesized by Gastaut et al. 
may reflect only the nonsinusoidal shape 
of some curves in which more measure- 
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ments lie above the axis than below it. 
(e) The form of the cyclical component 
varies widely. It may be smooth and 
almost sinusoidal, or it may be sharp and 
almost saw-toothed. Generally, the en- 
hanced phase is relatively smooth, and it 
usually lasts more than half the cycle. 
The cyclical component may look less 
like a sine wave than like the full-wave 
rectification of a sine wave (see Fig, 12). 
(f) The cyclical component behaves 
roughly like a negative sine wave that 
Starts (t = o) at a delta interval of o. 
The cyclical component starts with the 
development of the initial negative 
trough (depressed responsiveness). The 
first peak (enhanced: responsiveness) usu- 
ally occurs after about three-quarters of a 
period. The length of a period has, of 

< course, to be estimated by measuring 
from one peak to the next or from one 
trough to the next. When the cyclical 
component is nearly saw-toothed in form, 
each peak is followed very quickly by a 
trough. In this case the first peak of the 
recovery function may occur almost a 
complete period after R1. 

The cortical after-activity may show 
characteristics similar to those of the 
cyclical component. We wish to empha- 
size, however, that the cyclical compo- 
nent may be well defined even at а loca- 
tion, and under experimental conditions 
where there is little or no regular after- 
activity. The recovery function is a more 
direct and more stable measure of corti- 
cal responsiveness than is the after-activ- 
ity. The after-activity (including the re- 
petitive responses when they are present) 
parallels the cyclical component in the 
following respects: (a) It exhibits char- 
acteristics a, b, and с listed above for the 
cyclical component (see Fig. 7). (b) The 
developing surface-positive phases of the 
secondary responses coincide with the 
peaks of the cyclical component; the de- 


clining phases (return to the base line) 
coincide with the troughs of the cyclical 
component (12). (c) The wave forms of 
the after-activity and of the cyclical com: 
ponent tend to show some similarities. 


When the after-activity consists of rather 


smooth waves, the cyclical component 
tends to be rather sinusoidal. When 
there are large repetitive responses, the 
cyclical component tends to be rather 
saw-toothed. 


Responses to Pairs of Dicholic Stimuli 


The cortical phenomena we have de- 
scribed can also be demonstrated when 
Sı is delivered to one ear and S2 to the 
other (dichotic stimulation). The prom- 
inent binaural interaction observed at 
the cortex is illustrated in Fig. 15. At the 
round window, in marked contrast, ме 
have not been able to find convincing 
evidence of binaural interaction, though 
there are sometimes misleading indica- 
tions of interaction arising from leakage 
of acoustic stimuli or from spread of 
electrical potentials (35). 

The relative amplitudes of the two 
cortical responses vary according. to 
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Fic. 15. Cortical responses to pairs of dichotic 
stimuli. 

Even when the first and second stimuli are de- 
livered to different ears, the second response 
(R2) is affected by the first response (R1). The 
order in which the ears were stimulated is oe 
by the sequences left-right or right-left above t 
columns. (From Fig. 10 of reference 37) 
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which ear receives the first stimulus and 
which cerebral hemisphere the electrode 
is on. A stimulus to one ear alone tends 
to produce a larger response at the con- 
tralatera] hemisphere (38). When the 
electrode is on the left hemisphere, stim- 
ulating the ears in the order leftright 
(column 1 of the figure) produces a 
smaller Ri and a larger R2 than stim- 
ulating them in the order right-left (col- 
umn 2). At the right hemisphere the 
opposite effect is observed: here stimula- 
tion in the order left-right (column 3) 
produces a larger Ri and a smaller R2 
than in the order right-left (column 4). 

When the delta interval for dichotic 
stimuli is sufficiently brief, a single re- 
sponse occurs, and this response is often 
larger than the response to either one of 
the stimuli. The response tends to be 
larger at the hemisphere contralateral to 
the ear that receives the first stimulus. 
Thus, if we stiniulate the ears in the 
order left-right, the response at the right 
hemisphere tends to be larger than the 
response at the left hemisphere. Signifi- 
cant differences can be observed even 
when the delta interval is well under 1 
msec. (37). We have shown elsewhere 
(38) that the data obtained with dichotic 
stimulation can be interpreted in the 
following way: The two ears are repre- 
sented at each cerebral hemisphere by 
two partially overlapping populations of 
cortical units; at each hemisphere the 
Population that represents the contra- 
lateral ear is larger than the population 
that represents the ipsilateral ear. 


DISCUSSION 


One of the major difficulties cs 
preting the responses of a population E 
neural units stems from the fact that t a 
Population may not be homogeneous. - K. 
the recovery functions of the round win: 
dow, for example, there is evidence that 


the rates of recovery:may not be homo- 
geneous; there may be more than one 
process or population involved. At the 
auditory cortex it is clear that the rates 
of recovery are not homogeneous; at a 
delta interval at which recovery is 
already complete after a weak S1, there 
may still be depression after a strong S1. 
We may speculate that there are subpop- 
ulations such that those with higher 
thresholds have somewhat slower rates of 
recovery, or that larger populations as 
such have slower rates of recovery. We 
can suggest two procedures that may be 
useful in providing more homogeneous 
recovery curves and in determining proc- 
esses of the auditory nervous system in 
greater detail. 


1. The use of tone pips (15) or filtered clicks 
may permit the separate activation of subpopu- 
lations of units that have limited ranges of 
frequency sensitivity, and that may also be more 
homogeneous in other respects. The click stimu- 
lus is equivalent to a rather wide-band acoustic 
disturbance, and it tends to activate units sensi- 
tive to different frequencies. A tone pip or 
filtered click that excites a restricted subpopu- 
lation may be followed by a more homogeneous 
recovery curve. 

2. Simultaneous recording with microelectrodes 
and gross electrodes may shed light on the re- 
lations between the activity of single units and 
the over-all response. This could help with the 
problem of inferring component cortical po- 
tentials from the composite response as well as 
with the inhomogeneity of functions of the 
over-all response. It should be pointed out that 
the study of the behavior of single units alone 
will probably not solve our problems concerning 
the over-all responses of the cortex, For one thing, 
the single units provide only a sample of the 
total population: exacting sampling techniques 
must be used if the recordings are to provide 
an adequate and representative sample of the 
total population. Second, the recorded over-all 
response is not the simple algebraic sum of the 
independent responses of single units, To obtain 
the over-all response, interaction of the units 
must be taken into account, and the unit re- 
sponses must be weighted according to their dis- 
tances from the gross electrode and according 
to other factors that determine the relative 
contribution of their potentials to the over-all 


response. 
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Terminology 


Writing about the recovery functions 
at the round window and auditory cortex 
has posed problems of terminology. 
What is needed is a set of essentially 
descriptive terms that meet the following 
requirements: (a) the terms should be 
applicable primarily to populations of 
units since the recorded responses come 
from populations, but they should not be 
inapplicable to single units; (b) they 
should be capable of describing events 
occurring at any level of the nervous 
systems from peripheral to central loca- 
tions; and (c) they should not specify or 
even imply processes underlying the ob- 
served events. We decided upon the 
terms “responsiveness,” "depressed re- 
sponsiveness," and "enhanced responsive- 


ness" as being most nearly neutral and 
operational at the same time. 


Many terms in current use cannot be employed 
to describe observations without suggesting that 
certain levels of the nervous system or certain 
physiological processes are involved. The follow- 
ing list gives some of,these terms and the re- 
stricted connotations that are frequently attached 
to them: (a) Refractory period—a period during 
which the threshold of a neuron is raised follow- 
ing the conduction of a nerve impulse. The use 
of the term implies that the processes involved 
all occur within the individual neuron and that 
no interaction between neurons is involved. 
Refractory period has not often been used in 
connection with higher centers of the nervous 
system; it has been used (as by Elsberg and 
Spotnitz, 16) as a concept derived from the be- 
havior of the whole organism. (b) Subnormality 
—raised threshold of a neuron referable to the 
existence of a positive after-potential following 
the conduction of a nerve impulse (19). (c) In- 
direct inhibition—failure of response to afferent 
impulses because of subnormality (17). (d) Direct 
inhibition—failure of response to afferent im- 
pulses because of the effects of simultaneously 
converging impulses (17). (e) Excitability and (f) 
irritability suggest threshold phenomena in indi- 
vidual neurons. 


In treating cortical data it is obviously 
necessary to discriminate between de- 
scriptive and explanatory terms. We can 


describe much more than we can explain. 
For example, we observed an “additional 
depression of responsiveness” at the cor- 
tex; we noted four possible explanations 
for this phenomenon, but the present 
data do not permit us ‘to commit our- 
selves to any one of the four. At the pe 
riphery it is equally important to dis- 
criminate between description and ex 
planation. 

When a general descriptive term such 
as “modified responsiveness" is used, care 
must be taken to specify whether it refers 
to a single unit or to a population, and 
what change in the response is meant. 
In the nerve, for example, the response 
may change in threshold, latency, am- 
plitude, and conduction velocity, and 
each change may have a different course 
from the others (21, 36). At the round 
window and at the cortex we have quan- 
tified the changes that occurred in the 
amplitude of the responses. We could 
have quantified other aspects of the re- 
sponse, but the present results should not 
be applied a priori to any other aspects. 
We may note at the same time that our 
cortical observations were restricted tO 
auditory areas I and II of the cortex- 
While some of our conclusions may be 
applicable to other sensory areas of the 


cortex, we have no evidence at present 
that they are. 


Absolutely Unresponsive Period 


A descriptive term that we have 
avoided is* "absolutely unresponsive рё" 
riod." Absolute unresponsiveness can be 
defined only with extremely intense 
stimuli, which we did not employ. More 
over, Rosenblueth et al. (36) questio” 


. ° The use of extremely intense stimuli in the 
intact animal would pose the problem whether 
such stimuli might not tend to produce irreversi- 


ble changes in the peripheral part of the audi- 
tory system. 
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whether there is any evidence for the 
existence of an absolutely refractory pe- 
riod in nerves; they find only a "func 
tionally refractory period" during which 
a nerve can respond but the response is 
not propagated. It has been reported that 
the auditory cortex of anesthetized ani- 
mals shows an absolutely unresponsive 
period that may last for 8 msec. (11) or 
for as long as 80 msec. (28) or 100 msec. 
(42). However, unless the experiments 
cited employed extremely intense stimuli, 
the reports of absolute unresponsiveness 
should be questioned. In similar experi- 
ments we found that the cortex often re- 
sponded to more intense stimuli during 
at least part of this so-called absolutely 
unresponsive period. 

It is often asked how far apart in time 
two clicks must be spaced in order to be 
perceived as separate. An answer to this 
question depends on such factors as the 
intensities of the two clicks and the par- 
ticular perceptual criteria used. The 
round-window recovery functions suggest 
a lower limit to the delta interval at 
which the second click can evoke a siz- 
able response. The cortical recovery func 
tions suggest that relatively long inter- 
vals are necessary for the second response 
to appear—longer in fact than perceptual 
experiments require (44)—but it must be 
remembered that the depression at the 
cortex is considerably prolonged by the 
use of anesthesia. The long duration of 
these cortical recovery functions also in- 
dicates why frequency-true responses to 
pure-tone stimuli cannot be expected at 
the auditory cortex of an anesthetized 


animal. 


Temporal Characteristics 

When the observed recovery function 
can best be described as the resultant of 
two or more components, it may be more 
convenient as Well as more correct to as- 


sign temporal characteristics to the com- 
ponents instead of to the composite func- 
tion. For example, it is difficult to 
describe the temporal characteristics of 
the recovery function observed at the 
auditory cortex, but the course of the 
function can be described as the result- 
ant of the rate of recovery of the mono- 
tonic component (roughly proportional 
to the logarithm of the delta interval) 
and the period of the cyclical component 
(which follows roughly a negative sine 
function of the delta interval). The at- 
tempt in two recent papers to assign 
temporal characteristics to the composite 
cortical recovery function led to this 
rather arbitrary procedure: The end of 
the cortical “relatively refractory period” 
was taken as that point at which the re- 
covery function crossed the 100 per cent 
level on its way to a peak of enhanced 
responsiveness. Besides helping to pre- 
clude such procedures, the attempt to 
describe accurately the temporal char- 
acteristics of the components of the re- 
covery curve may help us to define more 
clearly the processes underlying the com- 
ponents. 
SUMMARY 

Electrical responses to a single acoustic 
click and pairs of clicks were recorded at 
the round window of the cochlea and at 
areas I and II of the auditory cortex in 
anesthetized cats. The behavior of these 
responses 15 described as a function of the 
intensities of the stimuli, the time inter- 
val between paired stimuli (delta inter- 
yal), and the physiological state of the 
animal. At both locations the response 
to a second of a pair of clicks differs, for 
considerable delta intervals, from the 
resting response. 


Round Window 
Recovery curves for the so-called first 
neural component [R2/Ro = f (t)] show 
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that (a) recovery is monotonic and there 
is no evidence for supernormality; (b) 
the recovery curves are negatively accel- 
erated with the shape of a particular re- 
covery cürve depending upon the inten- 
sities of both clicks (it is, however, 
possible to predict the relative position 
of a family of parametric recovery 
curves); and (c) reference is made to a 
mathematical formulation, given else- 
where, that tries to account for the ob- 


served data on the basis of a probability 
model. 


Auditory Cortex 


The recovery functions of the auditory 
cortex all show a general monotonic ris- 
ing trend around which cyclical varia- 
tions occur. The monotonic and cyc- 
lical components of the recovery func- 
tion can be affected differentially by vary- 
ing: (a) the intensity of S1, the condi- 
tioning stimulus, (b) the level of anes- 
thesia, and (c) the body temperature of 
the experimental animal. 

The shape of the monotonic compo- 
nent is difficult to determine with pre- 
cision in the presence of the cyclical com- 
ponent; it may follow the logarithm of 
the delta interval. The monotonic com- 
ponent reflects the recovery of respon- 
siveness of the cortical units that were 
rendered unresponsive following Si, in- 
cluding units that became less responsive 
even though they did not contribute 
directly to R1. The depression of respon- 
siveness following S1 is roughly propor- 
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tional to the amplitude of R1, at least 
for the smaller values of Ri. The max- 
imum depression of responsiveness de- 
velops within a few milliseconds after 
R3; the rate of recovery, varies with the 
intensity of S1.and with the physiological 
state of the preparation. 

The cyclical component behaves 
roughly like a negative sine function that 
starts at a delta interval of о. The corti- 
cal after-activity exhibits behavior pat 
allel to that of the cyclical component 17 
several respects, but the cyclical compo- 
nent may be prominent in a case where 
little or no after-activity can be seen. 

The recovery function of the auditory 
cortex differs importantly from that of 
the round window in several respects. 
The cortical function, but not the round- 
window function, shows (@) the presence 
of a cyclical component; (b) the pres- 
ence, in many cases, of one or even sev- 
eral supernormal periods; (^) longer 
duration of the depression; (d) greater 
sensitivity to changes of anesthetic level 
and temperature; (e) spread of depres 
sion to units that did not contribute, at 
least directly,-to Ra; (f) marked inho- 
mogeneity of rates of recovery depending 
upon the intensity of $1; and (g) depres- 
sion following dichotic as well as топо! 
stimulation. д 

Difficulties of interpreting and ana 
lyzing the composite responses recorded 
with gross electrodes were noted in Te 
gard to the overlapping component corti- 
cal potential: and to the inhomogeneity, 
of recovery functioris. 
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J. INTRODUCTION 


HE PRESENT study is an attempt to 

develop a theoretical conceptualiza- 
tion of job satisfaction which will have 
functional utility. — 

Work as a psychological function has 
been the concern of investigators in 
many fields for the past thirty or more 
years. The early endeavors by psycholo- 
gists as well as by researchers of other 


of this study was my 


doctoral dissertation (13). І am especially grate- 
ful to Professors Helen M. Walker and Donald 
E. Super, respectively member and chairman of 
my faculty project committee, for their valuable 
and stimulating guidance during the planning, 
execution, and writing of the study. Professors 
Nicholas Hobbs and Albert S. Thompson, who 
also served on the committee, were sources of 
helpful criticism and constructive suggestions, the 
former in the design of the experiment and 
construction of the questionnaire, the latter in 
the analysis of the data and interpretation of 
results, Dr. Leonard Small, Mrs. Verna Small, 
and Dr. Gilbert David provided much help in 
organizing the manuscript and in improving ш 
presentation of much of the material. My wile 
has helped by her constant. interest and E 
couragement and by participation in i 
analysis of the data. A number of other people 
have generously assisted in othe% phases of the 
work. Dr. Randall B. ‘Hamrick of the Com- 
munity Advisory Service Center in Bridgeport 
was instrumental in- obtaining а number of 


j i ity. Misses Barbara Fenton and 
subjects in that city. MI x nd 


oan Williams, Mrs. Kathryn Fe 

‘Setters "ea. Ann Groninge and Mrs. Mary 
Ann Ripca all assisted in the statistical oe 
putations. To all of these, as well as to s тая 
іп the cooperating institutions who distribu a 
the questionnaires, and to the subjects W 
volunteered their time and effort, I am deeply 


grateful. С 


The original report 


disciplines were chiefly directed at de- 
termining relationships between various 
psychophysical and physical character- 
istics and productivity. Light, noise, and 
fatigue are typical of the variables 
selected for investigation. It was more 
or less natural that the early research 
work in this field should take this course 
since much of the impetus was at the 
time provided by the “scientific manage- 
ment” movement identified with men 
like Taylor and Gilbreth. However, the 
insights provided by the Hawthorne ex- 
periments (11), which began in 1926, 
stimulated a shift of emphasis from the 
physical to the emotional aspects of 
worker behavior. 

Beginning in the 'thirties a large num- 
ber of social scientists set their sights at 
understanding the human factors operat- 
ing in the work environment. Many of 
them were specifically interested in the 
factors related to worker adjustment 
and satisfaction. That psychologists and 
workers in allied fields have devoted 
considerable energy to attacks on this 
problem is attested to by the numbers 
and variety of research efforts periodically 
reported by Hoppock (4). 

In reviewing the work in this area one 
has the feeling that the progress made 
has not been commensurate with the 
great effort expended. One of the reasons 
for this is thought to be the specific and 
empirical nature of the studies con- 
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ducted. Very few workers have shown а 
great interest in the theoretical aspects 
of the problem; most have been content 
to investigate specific variables without 
considering how these variables fit into 
a broader psychological framework. 
Kornhauser, in discussing the work 
which had been done before 1944, had 
this to say: 


Generalizations about the importance or un- 
importance of wages, or advancement, or job 
security, or personal treatment are shallow and 
misleading except as they reflect an apprecia- 
tion of the social-historical changes affecting 
industry and working people . . . valid conclu- 
sions in this matter are like complex clinical 
judgments, aided by whatever scientific evidence 
is turned up, but necessarily reaching far be- 
yond such data. In the forming of these com- 
plex judgments, conceptual guideposts are sorely 
needed—psychological formulations about moti- 
vation and adjustments which will serve to or- 
ganize thought and inquiry. The development 
and improvement of these interpretive construc- 
tions . . . may prove to be the most valuable 
contribution psychologists can make in this field 
(7, р. 143). 

Since these words were written there 
have been many efforts to relate research 
findings and design to а theoretical 
framework. The work of Friend and 
Haggard (2) Roe (10) and Lewin and 
his co-workers (8), each employing quite 
different approaches, are notable ex- 
amples. There have been, of course 
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many others. Nevertheless, a theoretical 
framework providing both an under 
standing of and potency to deal with this 
general problem is still lacking. 

In developing the theoretical con- 
ceptualization with which this study is 
concerned, we have chosen to deal with 
human needs and their satisfactions. 
Work is conceived of as potentially satis" 
fying both primary and secondary needs. 
This theory has been discussed by Hen- 
dricks who states: “. . . work is not 
primarily motivated by sexual need or 
associated aggression, but by the need for 
efficient use of the muscular and intel- 
lectual tools, regardless of wl.at secondary 
needs—self-preservative, aggressive, OF 
sexual—a work performance may also 
satisfy" (8, p. 311). Hendricks ex presses 
dissatisfaction with the limited view with 
which the psychoanalytic school regards 
work, stating that “Clinical psychoanaly- 
sis ... has by no means always recognized 
work pleasure as a primary psychological 
motivation” (3, p. 316). We believe with 
Hendricks that work satisfaction consists 
of both primary and sublimative sat 
factions. In this study an attempt is made 
to examine need satisfaction jn wo! à 
and its теа 1 у sob adjustment 9 


IL A THEORY OF JOB SATISFACTION: OUTLINE Or THE STUDY 


A. DEVELOPMENT ov THe THEORY 

The theory~of job satisfaction selected 
for Investigation is not unique in the 
sense of applying only to satisfaction in 
work. Work is seen as simply a special 
area of human behavior and it is felt 
that whatever psychological mechanisms 
operate to make people "satisfied" or 
"dissatisfied" in general also make them 
satisfied or dissatisfied in their work. 
States of tension or dissatisfaction? are 


aroused when an individual is unable id 
satisfy certain of his needs, For апу ™ 
dividual in any given situation the 
amount of tension or dissatisfactio® 
generated is determined by (a) the 
strength of his needs or drives, and @) 
the extent to which he can perceive and 
utilize opportunities in the situation fo" 
the satisfaction of those needs. It is su 
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The term “dissatisfaction” is used to mean а 
conscious recognition of a strte of tension. 
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gested that to understand why a person 
is dissatisfied with his job one would have 
to know the extent to which any of his 
needs are not being satisfied, and the 
relative strength of those needs. This 
theory may be formally stated in the 
following manner: 
Overall job satisfaction will vary 
directly with the extent to which 
those needs of an individual which 
can be satisfied in a job are actually 
satisfied; the stronger the need, the 
more closely will job satisfaction 
depend on its fulfillment. 


B. SELECTION or A METHOD 

Utilization of the theoretical formula- 
tion in understanding and predicting job 
satisfaction requires the means for meas- 
uring need strengths of individuals and 
need-satisfying opportunities in various 
work environments. In this study one 
technique of need measurement was de- 
veloped and investigated to determine 
how well job satisfaction could, in fact, 
be estimated from a measurement of 
need strengths and need satisfactions 1n 
work. The validation of such a technique 
would of course provide a most useful 
tool for both vocational counselors and 
those engaged in personnel selection and 


placement. 

If such a technique W 
dated there would be an additional step 
necessary before it could actually Бе 
made to serve; namely, the exploration 
of need-satisfying opportunities 1n var- 
ious occupational environments. 

This whole procedure is similar to that of 


д * Heer es- 
developing occupational keys for interest qu 


tionnaires, E. К. Strong, in discussing the бе 
“Expressed liking and dislik- 
ime under 


; brought satis- 


ere to be vali- 


и... 
certain circumstances Л 
faction ог dissatisfaction” (14): 
added that when the respon 

which the person has not engage ns 
of a guess h to whether or not it would be satis 


fying. Interest measurement, then, is seen as 
being a kind of need measurement. Norms can 
be established for predicting both achievement 
and satisfaction in many occupational groups, 
and such attempts have met with considerable 
success. This is possible only because there is a 
certain communality of needs among the mem- 
bers of one occupational group, and their occu- 
pation allows them to derive common satisfac- 
tions therefrom. 

Since interest measurement has been a fruitful 
and by no means an exhausted area of research 
in this field why do we find it necessary, or even 
desirable, to develop a different technique? Pri- 
marily because an interest score is a statistical 
measure of the likeness between an individual's 
pattern of responses and the pattern common 
among and unique to people in a given occupa- 
tion, and therefore it js most difficult to concep- 
tualize the individual meaning which may be 
attached to any score, except by examining the 
responses to the many interest items. A tech- 
nique which would measure certain specific 
needs would permit the same kind of empirical 
analysis and utility as do the interest measures, 
but would also make possible a more explicit 
individual understanding. In counseling, to tell 
a client that he has a high engineering score is 
useful, but to be able to explore with him his 
needs and strivings, to relate his personality to 
the offerings of an occupation, seems much more 
profitable. "The most impelling reasons for devel- 
oping а new technique were to make it possible 
to obtain need-strength measures which could be 
more easily correlated with other psychological 
data, and to provide the basis for explicit indi- 
vidual understanding and interpretation on the 
part of research workers and other users of the 


technique. 

There are many possible techniques 
which might be used in the measurement 
of need strengths. They can be thought 
of as lying along a continuum, their 
position being determined by the struc- 
turing of the technique and the influence 
of consciously determined responses. At 
one extreme would be free association 
and the projective devices, the Rorschach 
and the Thematic Apperception Test. 
These techniques tap the unconscious 
needs and strivings of the individual and 
the material elicited is not readily de- 
termined by conscious thought processes. 
At the other extreme one might list and 
define a number of needs or need areas 
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and have the respondent rank or rate 
each of them in terms of its importance 
to himself. Here the individual would 
respond in terms of his consciously per- 
ceived needs. As we move along this con- 
tinuum from the unstructured to the 
structured, the data we elicit become 
more and more superficial. As we move 
in the opposite direction, the time, ex- 
pense, and necessary skill of the adminis- 
trator all become greater. One of the 
goals of the study was the development of 
a technique which could be widely used 
without requiring extensive, specialized 
training on the part of the administrator. 
A fairly well-structured questionnaire 
was considered to be the most easily 
administered device. It was thought pos- 
sible to develop a questionnaire of suffi- 
cient subtlety to get beyond what the 
respondent was willing to report of what 
he was willing to perceive, and to avoid 
the effects of cultural value norms upon 
the expression of certain types of needs. 


C. THE NEEDS MEASURED 


A structured measurement limits the 
areas which may be measured. Deciding 
which needs to measure presented diffi- 
culties. Murray's list (9) was a starting 
point, but some of the needs which he 
describes could not be measured by a 
technique as structured as a question- 
naire. Also, his list was considered too 
lengthy for complete inclusion in this 
initial effort. A list of twelve needs was 
evolved, most of which are similar to 
Murray's, although they are defined and 
named somewhat differently here, 

Six criteria were used in selecting the 
needs. For inclusion each need should be 
one which: 

1. if present in a person is likely to 
be a rather permanent and stable part of 
his basic personality structure—an eyer. 
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present factor in the determination of 
adjustment; 

2. is judged to be relatively important 
in the determination of adjustment, al- 
though differing in degree of importance 
among individuals; 

3. is present in many people; 

4. might conceivably be satisfied in a 
work environment; 

5. is definable and unique; 

6. is amenable to measurement by 4 
paper-and-pencil questionnaire. ; 

Twelve needs which met the criteria 
requirements were chosen. The list of 
needs with the definition of each is pre- 
sented below: 

A. Recognition and Approbation. The 
need to have one’s self, one’s works, and 
other things associated with one’s self 
known and approved by others. 

B. Affection and Interpersonal Rela- 
tionships. The need to have a feeling of 
acceptance by and belongingness with 
other people. The need to have people 
With whom to form these affective rela- 
tionships. 

C. Mastery and: Achievement. The 
need to perform satisfactorily according 
to one's own standards, The need to 
perform well in accordance with the self- 
perception of one’s abilities. 

D. Dominance. The need to have 
Power over and control of others. 

E. Social Welfare. The need to helP 
others, and to have one's efforts result in 
benefits to others. 

F. Self-expression. "The need to have 
one’s behavior consistent with one's self- 
concept. 

G. Socioeconomic Status. The need 3 


maintain one’s self and one's family 1” 
accordance wi 


a 
ith respect to Material matters. 


E M oral Value Scheme, The need t° 
ve one’s behavior consistent with som? 
Moral code or Structure, • 


1 5 
th certain group standards 
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I. Dependence. The need to be con- 
trolled by others. Dislike of responsi- 
bility for one’s own behavior. 

J. Creativity and Challenge. The need 
for meeting new problems requiring 
initiative and inventiveness, and for pro- 
ducing new and original works. 


К. Economic Security. The need to 
feel assured of a continuing income. Un- 
willingness to “take a chance” in any 
financial matters. 

L. Independence. The need to direct 
one’s own behavior rather than to be 
subject to the direction of others. 


III. THE QUESTIONNAIRE 


A questionnaire (12) was designed to 
measure three variables: (а) the strength 
of each of the twelve needs selected; 
(b) the degree to which each of the 
twelve needs was being satisfied in the 
individual's job; and (c) the individual's 
over-all job satisfaction. Since the meas- 
urement of the strength of the needs was 
the most important as well as the most 
difficult of the three, the largest part of 
the questionnaire was devoted to it. А 
five-part questionnaire was developed, of 
which three parts were devoted to the 
measurement of need strengths, one to 
the measurement of need satisfactions in 
work, and one to over-all job satisfaction. 
These parts of the questionnaire will be 
discussed below. 


A. MEASUREMENT OF THE STRENGTH 


or NEEDS 


Sections A, C, and E of the question- 
naire, each containing @ unique type of 
item, are devoted to the measurement of 
need strengths. In designing these 1tems 
maximum subtlety was a prime consider- 


ation. 
The items in part A consist of quota- 
tions, each representing verbal expression 
of one of the needs in a “conversational 
manner. The respondent is instructed to 
rate each item on а five-point scale to 


i ire i ed in 
*The complete questionnaire 1s present 


the Appendix. 


show how closely the feelings expressed 
in the quotation match his own feelings. 
There are 48 items in part A; four items 
are keyed to each of the 12 need-strength 
scales. 

In part C the items are designed to get 
at the strength of needs through identifi- 
cations, value judgments, and projec- 
tions. These items are also rated to indi- 
cate degree of agreement with the idea 
expressed. They are in multiple-choice 
format, but differ from multiple-choice- 
items in that every response is rated. 
There are 36 such items in part C; three 
are keyed to each of the need-strength 


scales. 
Part E consists of items which ask the 


respondent to imagine himself in a 
number of occupations. For each occupa- 
tion several possible sources of satisfac- 
tion are described. The respondent indi- 
cates by a rating his estimate of the 
extent to which each of these described 
satisfactions would be a source of satis- 
faction to him were he in that occupa- 
tion. For these items the rating is again 
made on a five-point scale. There are 48 
such items in part E; four are keyed to 
each of the need-strength scales. 

To recapitulate, the strength of each 
need is measured by eleven items, four in 
part A, three in part С, and four in part 
E, making a total of 132 items devoted 
to measurement of need strengths. 
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В. MEASUREMENT OF NEED 
SATISFACTION IN WORK 


Part D of the questionnaire is designed 
to measure the extent to which each of 
the 12 needs is satisfied in the respond- 
ent’s job. The degree of subtlety re- 
quired in measuring this variable is con- 
sidered to be less than in measuring the 
need strengths. Individuals can achieve 
greater accuracy in perceiving the ex- 
tent to which a given need is satisfied 
than in estimating the degree of impor- 
tance which they actually attach to it. 
Therefore these items are rather straight- 
forward. For each need, two statements 
(each somewhat differently worded) were 
presented. Each expresses a high degree 
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of satisfaction with the given need. The 
respondent rates his satisfaction on a 
five-point scale: 5 if he agrees that the 
need is completely satisfied in his job, 
1 if he feels the need not at all satisfied. 


C. MEASUREMENT OF OVER-ALL 
Jos SATISFACTION 

Over-all job satisfaction was measured 
in part B of the questionnaire. There are 
three items, two of which are similar to 
those originally used by Hoppock (5 
pp. 250-251) in his study on job sati 
faction. A third, open-ended question 
followed these two. In the actual analy- 
sis of the data gathered in the study only 
one of the three items was used as the 
index of job satisfaction.* 


IV. THE SAMPLE 


The desire for a careful sampling to 
use in studying the questionnaire and in 
exploring the validity of the hypothesis 
was tempered by a number of realistic 
considerations. The length of the ques- 
tionnaire and the time demanded for 
completing it (at least an hour in most 
cases) made it difficult to obtain subjects. 
Employed men were sought in a number 
of business institutions and vocational 
guidance agencies. They were obtained 
through the cooperation of personnel 
executives or other administrators (“соп- 
tact persons”). The results of the study 
were in general of little interest to these 
people because of the somewhat techni- 
cal and theoretical nature of the investi- 
gation, and those who were willing to 
cooperate did so just to be helpful to 
the author. In no case was the question- 
naire filled out on “company time”; the 
contact persons had to obtain the cooper- 
ation of a number of people in their 


institutions without offering any reward 
for the effort. 


In no case was it possible for the 
author either to select the subjects or to 
take part in the actual distribution of 
the questionnaires. This was done by the 
contact persons. 

In each of the cooperating business 
organizations the questionnaire distri- 
bution was handled by either a personnel 
executive or some other high level ad- 
ministrator. The purpose of the study 
was explained to the contact person and 
an effort was made to convince him of 
the necessity for avoiding any personal 
bias in his selection of subjects. To each 
questionnaire was attached a stamped 
envelope addressed to the author at 
Columbia University. After receiving the 
questionnaires the subjects were then 
free to do as they pleased with them 
without pressure from those who had 
distributed the questionnaire. They 
could fill them out and mail them to the 


* The reasons for elimination of the other two 
items are discussed in Chapter V. 


ч. 


JOB SATISFACTION AS RELATED TO NEED SATISFACTION IN WORK 7 


TABLE r 


Types or INSTITUTION REPRESENTED 
IN THE SAMPLE 


Number 
Institufion of 
$ Subjects 
Two large industrial manufacturing 
plants 31 
Large department store * 208 
Two government agencies engaged 
in technical work 29 
Two philanthropically supported vo- 
cational guidance agencies 8 
Total 72 


E _ = ж, ب‎ 


author ог not—there was no way for any- 
one to know who had and who had not 
filled out the questionnaires. This guar- 
antee of anonymity also mitigated any 
feeling of having to give 
answers. 

In the vocational guidance agencies 
the distribution was handled by individ- 
ual counselors who gave the question- 
naires to employed clients and received 
them when the clients had filled them 
out. There was no anonymity for the 
vocational guidance subjects, but it is 


doubtful if this had any effect on their 
the questionnaires were 


responses since 
art of the psychometric 


administered as p 
routine. 


“favorable” , 


TABLE 3 
SALARY OF THE RESPONDENTS 


Salary 
(Dollars per Week) Frequency 


$25-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
90799 

100-109 

110 Or over 
(No response) 


Total 67 


н 
UO бо С OO POW N 
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ez 


were distributed during the spring of 
1950, and 72 were returned to the author. 
Table 1 presents a frequency distribution 
of the subjects in terms of the type of 
institution from which they were ob- 
tained. Sixty-seven of the respondents 
filled out a personal data form which en- 
ables us to present the age and salary 
distributions as well as an occupational 
grouping of the sample. The occupa- 
tional classification is based on Part II 
of the Dictionary of Occupational Titles. 
These data are presented in Tables 2, 3, 
and 4. 
TABLE 4 


OCCUPATIONAL CLASSIFICATION OF 
THE RESPONDENTS 


One hundred thirteen questionnaires 
Occupational Classification Frequency 
TABLE 2 В 
ч о. Professional and Managerial (37) 
AGE OF THE RESPONDENTS Professional 2 
аш anal 12 
Ag e anagerial and official 
(In ЕУ Brequency т. Clerical and Sales (a) 
Я. Clerical and kindred то 
15-19 I Sales and kindred то 
20-24 9 4. Skilled К . (8) 
25-20 19 Skilled occupations in manu- 
30-34 1I facturing м x 
35739 II Skilled occupations in non- 
40-44 4 manufacturing ž 
45-49 5 Foremen 6 
o or over 6 6. Semiskilled А (2) 
(Хо response) (1) Semiskilled occupations in 
manufacturing 2 
Total 67 Total 67 
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This sample is obviously atypical of 
the total working force and is certainly 
not to be considered a random sample 
of that population. The group is young— 
very few subjects are over forty. The 
group is a high level one, with a large 
concentration of professionals, semipro- 
fessionals, and clerical and sales ‘people, 
very few semiskilled people, and no rep- 
resentation from the unskilled, service, 
or agricultural occupations. This selec- 
tivity was intentional rather than fortui- 
tous. The first form of the questionnaire 
is rather long and the language some- 
what difficult. It was considered desirable 


to exclude individuals who might have 
insufficient verbal facility. Before the 
questionnaire could be used with sub- 
jects having lower verbal ability it would 
have to be revised and simplified. 

The natuie of the sample does not 
destroy the utility of the findings. Al- 
though one would not generalize results 
obtained from this sample to the total 
employed population without further 
verification, the psychological factors 
under investigation here appear uni- 
versal and not limited to any one occupa- 
tional level or group. 


. V. RESULTS 


A. STRENGTH or NEEDS 
1. Determination of a 
Need-Strength Index 
As described in Chapter III, the 
Strength of the various needs was meas- 
ured in three parts of the questionnaire 
containing 192 items, each keyed to one 
or another of the 12 needs; these ‘are 
actually twelve 11-item scales. Every item 
was rated by the respondents on a five- 
point scale ranging from 5 (greatest 


TABLE 5 


MEAN ABSOLUTE ScORE AND MEAN 
RANK ОЕ EACH NEED 


Mean 
Absolute Mean 


ank 
wd Need of Need 


Need Area 


J. Creativity and Challenge 44.7 2.8 
C. Mastery and Achievement 43.8 3.1 
E. Social Welfare 40.4 4.9 
H. Moral Value Scheme 40.0 ESX 
B. Affection and Interpersonal 

Relationships 39.5 5.2 
Е. Self-expression 35-07 6.6 
D. Dominance 34.7 7.1 
A. Recognition and Approba- 

tion 34.3 Уй 
К. Economic Security 32.8 7.8 
L. Independence 30.8 8.6 
G. Socioeconomic Status 30.8 8.9 
I. Dependence 25.1 10.8 


strength) to 1 (least). By adding the 11 
ratings assigned to the items on any one 
scale a value which we call the “absolute 
scale score” is obtained. The highest 
possible score for a given scale is 55 and 
the minimum 11. Using these absolute 
scale scores, each individual's needs were 
rank ordered from 1 (the strongest need) 
to 12 (the weakest need). For each need 
area both the mean absolute score and 
the mean rank for the entire sample 
group (N = 72) were computed. The re- 
sults of this computation are presented in 
Table 5. They have been arranged in the 
table in what might be thought of as a 
need hierarchy for this sample, with the 


needs which are strongest heading the 
list. 


As would be expected, the absolute score 
values and the rank values each yield identical 
hierarchies for the Whole group. Despite this 
agreement between the two types of scores for 
the group there is considerable difference be- 
tween using absolute scores and ranks as indices 
of need strength for individuals, The absolute 
scale scores are determined by two factors: (a) 
the strength of each need as compared with the 
individual's other needs and (b) error, It is our 
belief that a large part of this error is due to the 
systematic differences among individuals in their 
tendency to use high or low or middle-of-the- 
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Fic. 1. Absolute N 


This is graphically 


gs consistently. 
where the absolute 


range ratin 
d in Figure. 1 


demonstrate 
scale scores of five subjects’ needs have been 
plotted. 

res were used as the 


If the absolute scale sco 
it would’ be necessary 


measure of need strengths, 
to assume (referring to the subjects in Figure 1) 


that ten of the needs of subject V are stronger 
than any of the needs of subject Z. Thus, if the 
absolute scores Were used as indicators of need 
strength, a need which ranks almost at the bot- 
tom of УЗ hierarchy would be considered as 
important to him as 7% highest ranking need, 
since they both have the same absolute score. 
This is not a very tenable assumption. On the 
other hand, it is not unreasonable to consider 
the most important and the least important 
need of each person equivalent to the most im- 


ced-Strength Scores of Five Subjects. 


ortant and the least importa 

other individuals. The Pen ЫП) р 
preferable as indicators of need strengths sue 
the decision was made to use them Th ann 
some error is involved in the assumption of We 
equivalency (the most important needs of im 

people may not be sampled in the questio; ae 
and ranking makes the assumption OE Î 
intervals “within” individuals), it is Бейеу ur 
the error introduced by using rank scor Sn ба 
less than that introduced Бу usin Е 
NA g absolute 

In connection with thi: ision i 

noted that the use of nt ini ee E ee 
a more valid estimate of reliabilit: E deus 
strength scales. This is so because rah xt 
of the reliability using the absolute ciue] 


treat that part of the variance produced by the 
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individual rater bias described above (ie. con- 
sistently high, low, or middle-of-the-range rat- 
ings) as systematic variance when it is, in fact, 
error variance. Since this between-persons vari- 
ance is rather great, the reliability estimates 
would be spuriously large. 


2. Reliability of Need-Strength Scales 


Because of the analyses which are 
made later in the Paper it is necessary 
to consider two kinds of reliability with 
respect to the measurement of need 
strengths, 

The question which the first reliability 
estimate must answer is: How certain can 
we be of the rankings of the 12 needs for 
any individual in our sample? How trust- 
worthy is the hierarchy obtained for each 
Person? This is the question of reliability 
among the 12 needs “within” individuals 
(there are 72 such estimates possible— 
one for each case in the sample). To 
estimate this reliability 35 of the 72 cases 
were selected at random. For each case 
the need Strengths were ranked independ- 
ently on the basis of the absolute scores 
obtained on part A of the questionnaire, 
then on the scores obtained on part C, 
and then part E. These rankings were 
based on subscales having 4, $, and 4 
items respectively. Coefficients of con- 
cordance5 were computed to indicate 
agreement among the three sets of ranks 
"within" each individual. The distribu- 
tion of these coefficients is presented in 


This analysis is similar to any split-part relia- 
bility estimate. The estimate is based on а num- 
ber of measurements (two usually, three in this 
case), each of which is shorter than 
which the reliability estimate is soug] 
length of a test or questionnaire affects its relia- 
bility, the subpart estimates ате too small. The 
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TABLE 6 


RELIABILITY ОЕ ТНЕ NEED-STRENGTH 
HIERARCHIES FOR 35 SUBJECTS 


Spearman- 


Coefficients of Brown © Фог Cumu- 
Concordance Approxima- Cases five 
among tion of (N 233) 95 
Subsections Full-Scale 
Reliability 
70-.74 88-. 90 її II 
65-.69 85-.87 9 2 
60-.64 82-.84 ІІ 3 
557-59 79-.81 14 2 
50-.54 75-.78 16 67 
-45-.49 T1774 6 { 
40-.44 +67-.70 9 i 
35-.39 .62-.66 9 
30-.34 -56-.61 6 2: 
25-.29 *50-.55 o 9 
20-.24 -43-.49 6 97 
(.об) (.16) 2 10 


Spearman-Brown prophecy formula provides Е 
correction for the underestimates of the аре 
analysis. Since the subparts in this case € 
length and since the rank scores whose rel i 
bilities we seek are not the means of the supp 
rank scores, the formula is not strictly applicab le 
in this case and does not provide an exact e 
mate of the rank.score reliabilities because o 
these inconsistencies, It is felt, though, that the 
corrected estimates are considerably closer to the 
actual values than are the uncorrected estimates 
based on subparts, each about one-third mie 
length of the total scales. The Spearman-Brown 
values have therefore been included in the table 
as being the best Possible estimates (the сане 
tions were computed for ttipled length). Abou 
three-fourths of the full-scale estimated relia- 
bility coefficients are .67 or greater. 


The other question of reliability of 
the need-strength scales is this: How 
certain can we be of the rankings of all 
the individuals in the sample on any one 
need? If five individuals were selected, 
for each of whom the rank of a given 
need is 1, and five other individuals, for 
each of whom the rank of that same need 
is 2, how certain can we be that these two 
Broups of individuals actually differ with 
respect to the relative strength of that 
need? This is the question of reliability 
of each need scale for the entire sample 
(there are 15 Separate estimates required 
—one for each need-strength scale). Here 
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TABLE 7 


NEED-STRENGTH SCALE RELIABILITIES 
COMPUTED BY ANALYSIS OF VARIANCE 


Coefficient 


Need Area of 
* Reliability 


= 
A. Recognition and Approbation E 
B. Affection and Interpersonal ч 
Relationships . .бо 
C. Mastery and Achievement 41 
D. Dominance .64 
E. Social Welfare .92 
F. Self-expression .65 
С. Socioeconomic Status .66 
H. Moral Value Scheme .63 
I. Dependence -44 
J. Creativity and Challenge .73 
К. Economic Security .8o 
L. Independence .82 


we are concerned with one need and all 
the cases (even though the reliability of 
the rank scores on any one scale is 
obviously dependent on the reliabilities 
of the other scales); in the previous 
analysis we were concerned with one 
case and all the needs. The technique 
used to estimate these reliabilities is 
analysis of variance. It is a method some- 
what similar to that described by Ebel (1). 
sed on the rankings on 


The analysis is again ba: 
the subparts of the questionnaire. The three 


subrankings of a given need for any individual 
are considered to be independent estimates of 
the actual rank of that need. The total variance 
of these estimates (based on 3 x 72 = 216 esti- 
mates) can be separated into: (a) variance among 
individuals, (b) variance among subsections, and 
(c) error. The coefficient of reliability for a par- 
ticular need-strength scale would then be given 
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by this formula: 


Mean error variance 


r=1— 


Mean variance among individuals 


The results of this analysi: 

1 lysis are presented in 
Table 7. Nine of the 12 scales ave coefficients 
of reliability equal to or greater than .60, while 
two of them are less than .50. 

It should again be noted that the reliability 
estimates will be somewhat inexact because the 
actual rank scores are not the means of the three 
subsection ranks, but are arrived at through use 
of the total absolute scale scores. 

In the present study no attempt was 
made to investigate the reliability of the 
need-strength scales over a period of 
time. Obviously, for the instrument to 
have value in vocational counseling and 
personnel placement, it is essential that 
error due to passage of time be slight 
Although one of the criteria for selecting 
the needs was stability, there is no meas- 
ure of the scales' stability at the present 


time. 


3. Relationships among the Need- 
Strength Scales 


One of the criteria in selecting the 
needs to be investigated was the in- 
dependence or uniqueness of each. To 
determine if this aim was accomplished, 
coefficients of correlation were computed 
between the rank scores on each need- 
strength scale and all the others. The 
results of this analysis are presented in 


Table 8. 


TABLE 8 


INTERCORRELATIONS AMONG 


THE NEED-STRENGTH SCALES 


A B с D 


E F G H I J K L 


Variable 


Recognition and 
Approbation iyo WE 
Affection and Interper- 
‘sonal Relationships 
Mastery and Achieve- = 


ment 
Dominance 
Social Welfare 
Self-expression 
Socioeconomic Status 
Moral Value Scheme 
Dependence 
Берегу and Challenge 
Economic Security 


грспгшошно о ы р 


Independence 
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TABLES 6a and ob 
INTERCORRELATIONS WITHIN Two CLUSTERS or NEEp-SrRENGTH SCALES 


Variable A D G L Variable B E H I 
A. Recognition B. Affection and | " 
Approbation .2$ +29 +29 elationships 109 —.03 <23 
D. Dominance +35 да Е. Social Welfare +33 > 
С. 5осїоесо- Н. Moral Value 
nomic Status —.12 Scheme d 


L. Independence 


І. Dependeace 


An inspectional analysis of the table 
of intercorrelations indicates that in 
general the scales are fairly independent 
of each other, However, it is possible (by 
inspection) to extract two clusters of 
scales which are (with oné minor excep- 
tion) positively correlated among them- 
selves but negatively correlated with each 
other. This is shown in Tables ga, gb, 
and gc. 

TABLE ос 


CORRELATIONS BETWEEN EACH NEED-STRENGTH 
SCALE IN ONE CLUSTER AND THOSE 
OF THE OTHER CLUSTER 


Variable A D G L 

B. Affection and 

Relationships— то —.21 —.22 —,29 
Е. xe Wel- 

are qr =.46 —.43 050 58 
Н. Moral Value 

Scheme СА! o = 6360 — Sagem = -39 
I. Dependence —:34 —.23 —.34 —.40 


In one of these clusters are grouped 
the needs for affection, for helping 
others, for living according to some re. 
straining code of behavior, and for being 
dependent. These needs have in common 
the deference of the ego—the restraining 
of assertive or aggressive impulses. 
Psychoanalytically, the expression of such 
needs might be interpreted as defenses 
against the recognition of aggression or 
hostility. 

In the other cluster are the needs for 
recognition, dominance, Status, and in- 
dependence: ego-assertive needs. Theo- 
retically it is conceivable that the better- 
adjusted respondents were able to recog- 


nize and accept the presence of the asser- 
tive needs more easily than the less well- 
adjusted respondents. This would ac- 
count for the emergence of these two 
clusters. Despite these within-sample 
differences it should be noted that, as 
might be expected, the ego-restraining 
and ego-deferential needs are rated 
stronger for the sample as a whole than 
are the assertive, possibly aggressive 
needs (with the exception of the need 
for Dependence, which is more or less 
taboo for the adult male in our culture). 

We shall refer to these findings later in 
interpreting the results of the hypothesis- 
testing analyses, 


B. SATISFACTION OF NEEDS 


As described in Chapter III, the degree 
to which each of the needs is being satis- 
fied in the jobs of the respondents was 
measured in part I) of the questionnaire. 
There are 24 items in this section, two 
for each need area. The items were rated 
by the respondents on a five-point scale, 
5 representing maximum satisfaction and 
1 minimum or NO satisfaction, The mean 
of the two Tésponses was used as the 
index of need satisfaction (with the ex- 
ception of three scales discussed below). 
In order to estimate the reliability of 
these two-item Scales, a product-moment 
Correlation was computed between rat- 
ings on the two items in each pair. To 
arrive at an estimate of the reliability of 
the mean of the pairs, the Spearman- 
Brown prophecy formula wás used. These 
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TABLE 10 


RELIABILITIES OF THE NEED- 
SATISFACTION SCALES 


Estimated 
* Correla- Full-Scale 
tion Relia- 


betŵeen bility 
Item (Spear- 

Pairs man- 
Brown) 


Need Area 


A. Recognition and 


Approbation -66 .8o 
B. Affection and Inter- 

personal Relation- 

ships 20 «33 
С. Mastery and Achieve- 

ment .29 .45 
D. Dominance .61 .76 
Е. Social Welfare +49 .66 
F. Self-expression ЕС IT 
С. Socioeconomic Status 263 .77 
Н. Moral Valie Scheme 48 -65 
I. Dependence 71 .83 
J. Creativity and 

Challenge +72 -84 
K. Economic Security .78 .88 
L. Independence 53 7° 


d in Table 10. Nine 


values are presente 
liability coefficients 


of the scales have те 


of .65 or greater. 
c scores were to be used in a cor- 
relation analysis, it was felt that the reliabilities 
of scales B (Affection and Interpersonal Rela- 
tionships, r = .33), С (Mastery and Achievement, 
т = 45) and F (Self-expression, r= .11) were so 
low as to preclude any useful analyses. Examin- 
ing the low-reliability pairs with hindsight’s 
sharpened perceptions and comparing them with 
the more reliable pairs (see Appendix) leaves no 
cause for wonder at the low coefficients obtained. 
туо possible courses of action are: (a) not to use 
the three unreliable scales in any of the further 
analyses, ог (b) use one item from each pair for 
the need-satisfaction score. Since there are only 12 
the first alternative seems unnecessarily 
1. In each of the three pairs it is possible 
e more desirable item with little 
he Affection and Interpersonal Re- 
le, item D2 relates directly to sat- 
d on the job, whereas item D16 
:ob satisfactions and is in terms 
of time rat e need itself. In the 
Mastery and Achievement scale, item Dg seems 
the concept involved, where- 
to relate d d is, moreover, some- 
as item D since it asks two questions rather 
ы Cathe Self-expression scale, it was 
than one. Та i “self-expression” 
felt that Y ject to subject. 
in item D6 


Since thes 


needs, 

wastefu 
to choose th 
difficulty. In t 
lationships sca 
isfaction derive 


refers to off- 


would vary from subj 


This expression was not used in measuring the 
strength of that need; instead, the concept of 
being one's self or "letting yourself go" was used. 
Therefore item De was chosen as the measure of 
satisfaction of the Affection and Interpersonal 
Relationships need, Dg for the Mastery and 
Achievement scale, and D21 for the Self-expres- 
sion scale. That satisfaction of each of these 
needs is being measured by only one item should 


be borne in mind. 

It should be noted that the reliability 
estimates of the need-satisfaction scales, 
like those of the need-strength scales, do 
not take into account any fluctuation 
with the passage of time. Stability over ` 
periods of elapsed time is as necessary in 
the case of need satisfactions as it is for 
need strengths for the technique to be of 
practical use. { 

Using the scores described above, for 
each need the mean satisfaction score 
and the standard deviation of the satis- 
faction scores were computed for the 
sample. These are presented in, Table 11. 

To make Table 11 more meaningful, 
the scale values which the respondents 
used are described here: 


(5) completely satisfied 
(4) very well satisfied 
(3) well satisfied 

(2) slightly satisfied 
(1) not at all satisfied 


TABLE 11 


MEAN AND STANDARD DEVIATION Or NEED- 
SATISFACTION SCALES (N = 72) 


Meon 

tis- 

Need Area Гас SD 

Score 

H. Moral Value Scheme { 

J. Creativity and Challenge A шы 

F. Self-expression 3.68 1.10 

B. ESI and Interpersonal Ў 

elationships .6 

L. Independence Sue тз 

I. Dependence 3.58 1:28 

K. Economic Security 3.43 1.2 

E. Social Welfare 3.40 І об 

C. Mastery and Achievement 3.20 1. 

А. Recognition and Approba- Be 
tion +00 

G. Socioeconomic Status 378% x 

D. Dominance 2.73 1.19 
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In general there is no uniformity of feel- 
ings of satisfaction in any of the need 
areas. The standard deviations of about 
1 indicate that in each area there are 
some subjects who are well satisfied and 
some who are not, since the mean values 
tend to center around the neutral or 
slightly favorable point. (If each of the 
5 ratings. on any scale occurred with 
€qual frequency, the standard deviation 
would be 1.41.) It is interesting to note 
that the needs which we have called the 
"passive, hostility-restraining" needs are 
in general felt to be more satisfied than 
the assertive, aggressive needs. Is it pos- 
Sible that our hypothesized less well- 
adjusted people not only must feel that 
these needs are important to them, but 
must feel that they are being satisfied? 
Because these scales are later used in 
correlation analyses, the fact that the 
Standard deviations are fairly homogene- 
ous should be noted, Were they markedly 
varied, interpretation of the correlation 
coefficients would be made more difficult, 


C. OVER-ALL Jon SATISFACTION 


There were three items on part B of 
the questionnaire designed to measure 
over-all job satisfaction. One of these 
items is an open-ended question; it was 
intended to have the responses to this 
item rated by several judges in terms of 
overall satisfaction, Unfortunately the 
majority of the responses did not lend 
themselves to this kind of judgment. The 
other two items are similar to those de. 
veloped by Hoppock (5, РР. 250-251). 
A number of people who examined the 
questionnaire (other than the respond- 
ents) felt that item Be (see appendix) 
was confusing and difficult to answer, 
Since the third item (B1) seemed to get 
at over-all satisfaction in a direct and 
simple way, it was used in the analyses, 
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Item Bi is presented below with a fre- 
quency distribution of responses to it. 


Item Bi: 


If I were to rate my gencral, over-all feclings 
about my job, I would say that I usually: 


a. like it extremely well ........... 16 
b. like it VET TRUGH ias eius scere 31 
C. like it quite a bit . 


d. likc it fairly well 9 
€. like it just a little ..... s о 
f. neither like nor dislike it 3 


8. dislike it 


h. hate it 9 


In assigning values to this scale it was 
recognized that the intervals were prob- 
ably not equivalent. No other valid as- 
sumption about the size of the intervals 
can be made however, and, zs was done 
in the need-satisfaction scales, linear 
values were assigned, a = 8, b = 7, and 
so on. . 

The distribution of responses to item 
Bı, given above, is similar to others which 
have been obtained ia samples of em. 
ployed people. Usually there is a highly 
skewed distribution with very few people 
expressing Strong dissatisfaction with 
their jobs. We cannot attempt an ab- 
solute valuation of the responses to this 
item and decide who are the “satisfied 
and who the “dissatisfied.” Our only as- 
sumption is that those who answer higher 
on the scale are taken to be the more 
Satisfied, those at the lower end the more 
dissatisfied, 

In treating the need-strength scores а 
correction was made for what we referred 
to as respendent "bias"—a tendency to 
use responses at one part of the scale— 
and ranks were used rather than absolute 
Scores. This was not done for the need- 
Satisfaction Scales. It was not difficult to 
Conceive of some people having most of 
their needs well satisfied in their work 
and others Dot. We could, therefore, 
accept the Possibility that one subject’s 
need satisfactions are all greater than 
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TABLE ‘12 


E DISTRIBUTIONS ОЕ (1) THE SUMMED 
пен RATINGS, AND (3) THE OVE 
AVING THE HIGHEST SUMMED NEED-STRENGTH 


ED-STRENGTH RATINGS, (2) THE SUMMED NEED- 


-ALL -SA У 
Jos-SATISFACTION RATING FOR THE 20 SUBJECTS 


RATIN i 
INGS (Н) AND THE 20 HAVING THE Lowest (L) 


Sum of Need- Frequency Sum of Need. 
Frequen - Fre 
чт ишш» Satisfaction Distributions буш i peque 
atings L Ratings "Ra Жыр DEEDES 
atings H E 
II4-II 
560-579 I Hog 4 = d 
540-559 2 "106-109 3 o 
520-539 I 102-105 1 o 
500-519 3 98-101 o т 
480-499 9 94- 97 I I i 
460-479 4 go” 93 2 2 
440-459 86- 89 2 1 
420-439 82- 85 3 т 
400-419 78- 81 I 3 
380-399 7 74- 77 3 4 8 6 
360-379 5 707 73 © т 7 S 
340-359 6 66- 69 I 2 6 И ы. 
320-339 т 62- 65 o 3 5 3 ji 
300-3199 o 58- 61 o o 4 а о 
280-299 I 54- 57 I o 3 Н B 
Total i ; : 
ota 20 20 20 
20 20 20 


another's, although in the case of need 
f rank-equiv- 


strengths the assumption O 
alence was consi lered desirable as a cor- 


rection for rater bias. In the case of the 
over-all satisfaction scores there was no 
choice but to use the absolute values. 


А valid question then is whether the re- 
s on the strength-of-need scales is 
to the other scales. Do the people 
who tend to use high (or low) ratings on the 
necd-strength scales (parts A, C, and E of the 
questionnaire) also use high (or low) ratings in 
the necd-satisfaction and over-all job-satisfaction 
scales (parts B and D of the questionnaire)? If 
this is the case, an error has been committed in 
the treatment of the data. To see if this does 
occur, the 20 individuals whose summed need- 
strength ratings are highest were compared to 
the го whose summed need-strength ratings are 
e 12 allows a comparison of the dis- 
tributions of these t s in terms of (a) 
the sum of cac -strength ratings 
(for the 132 items in parts A, C, and E of the 
questionnaire), (b) the sum of cach person's 
nced-satisfaction ratings (for all the items in part 
p of the questionnaire), and (o) each person's 

over-all job-satisfaction rating (item Bı). 
Although the distributions of the two groups 
th respect to need- 


are markedly different wi : 
ratings (as might be expected—see Fig- 
ntly with 


they do not differ significa t 
o their need-satisfaction or over-all satis- 


spondent bia 
carried over 


strength 
ure 1) 
respect t 


faction ratings. We can concl 

5. ude that the 
ency to use high or low ratings in Wd 
the need-strength scale items is not carried un 
to the other two scales. “>= 


D. RELATIONSHIP BETWEEN NEED 
STRENGTH AND NEED SATISFACTION 


A possible relationship between need 
strengths and need satisfactions was sug- 
gested to the author. Perhaps the de, d 
of frustration of a need affects the is 
ceived strength of that need. A koe 
which is well satisfied may not be felt to 
be as strong as one which is frustrated 
Were this true, it would cast some doubt 
on the validity of the need-strength meas- 
ures. Two analyses were made to test this 
possibility. 


Thirty-five cases were selected at random fi 
the sample. The need satisfactions for each 8 
ranked, 1 being the most satisfied need ыы 
the least satisfied. Then rank-order coeffici iu 
of correlation were computed between th pe 
strengths and the need satisfactions fr a 
individual. Were the hypothesis UR bad 
coefficients would be negative in sign А ен 
ачепсу distribution of these coefficients is S 
sented in Table 13. They vary in size from Jib 


—.45; the median value is .08. This distribution 
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TABLE 13 


RANK-ORDER CORRELATION COEFFICIENTS BE- 
TWEEN RELATIVE NEED STRENGTHS AND RELA- 
TIVE NEED SATISFACTIONS (N= 35) 


Rank-Order r Frequency 


+бт—.7ї 
.50-.бо 
-397-49 
-28-.38 
:17—.27 
+06-.16 
— .05-.05 
—.16-—,06 
—.27-—.17] 
—.38-—.28 
—.49-—.309 
То{а1 


(HO RR юзь RWWA DD 


w 


does not lend su 
- Sis. 


In a second test of the hypothesis the go sub- 
jects having the highest need-strength scores on 
each need were compared with the go having the 
lowest. Were the hypothesis true, those scoring 
higher on a particular need-strength scale would 
be expected to have a lower satisfaction score, 
The results of this analysis showed that, for 6 of 


the 12 needs, the difference is in the hypothe- 
sized direction, and i 


Pport to the suggested hypothe- 


and lower need-strength scores, 


These two analyses indicate that the 
hypothesis concerning the relationship 
between the two variables is not sub- 
stantiated. 


E. Јов SATISFACTION As RELATED TO NEED 
SATISFACTION 

The purpose of this Study was to de- 
velop an instrument which could be used 
successfully to estimate job satisfaction 
from measures of need Satisfaction and 
need strength. In this section a number 
of analyses are presented which help to 
evaluate the utility of the technique. 

The first and most simple relationship 
studied was that between need satisfac- 
tion and job satisfaction, without taking 
need strengths into account. Using the 
entire sample a product-moment correla- 
tion was computed between over-all job 
satisfaction and the mean of the twelve 


need-satisfaction scores for each individ- 
ual. The value of the obtained r was 44. 
According to the theoretical formula- 
tion upon which this study is based, the 
extent to which needs of varying strength 
are satisfied should have differing effects 
on over-all satisfaction. Therefore, to see 
the effect of taking into account the dif- 
ferences in Strength of the needs, the 
satisfaction score of each need was mul- 
tiplied by its rank strength score. The 
mean of these products for each individ- 
ual is a weighted need-satisfaction score. 
Over-all satisfaction was then correlated 
with this value and the resulting r was 
-48. The improvement in prediction over 
the .44 correlation of the unweighted 
satisfaction scores is insignificant. Я 
Several other analyses were made in an 
attempt to understand the absence of 
significant improvement. Correlations 
were computed between: (a) over-all 
Satisfaction and satisfaction of each per- 
son's most important need, (b) over-all 
satisfaction and the mean satisfaction of 
each person's two most important needs, 
(с) overall satisfaction and the mean 
satisfaction of each person's three most 


TABLE :4 


CORRELATION BETWEEN OVER-ALL Jon SAUSAGE 
TION AND THE SATISFACTION OF SuccrssivE NU 
BERS OF NEEDS From ONE TO TWELVE 


Correlation 
between Mean 
Satisfaction of 

These Needs and 
Over-all Satis- 


Successive Numbers 
of Needs 


А faction 
а. first need +54 
b. first 2 needs .58 
с. first 3 needs +57 
d. first 4 needs +51 
e. first 5 needs -49 
Í. first 6 needs 47 
£. first 7 needs +44 
h. first 8 needs .44 
1. first 9 needs -45 
J. first ro needs -45 
i first 11 needs ‚46 


all 12 needs +44 


| 
| 


E 
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important needs, etc. The results of this 
analysis are presented in Table 14. 

The results in Table 14 indicate that, 
with equal weightings, the optimum 
prediction can be made by using the 
first two or thrée needs and their satis- 
factions. If the reliability of the scales 
could be increased, the prediction would 
probably improve with the inclusion of 
one or two more needs. The use of mul- 
tiple correlation might also be expected 
to improve the prediction. There seems 
to be a fairly good indication here that 
the measure of the extent to which each 
person's most important needs are satis- 
fied yields the best prediction of his over- 
all satisfaction when equal weightings 
are used. 

The question of whether amy two or three 
needs would provide the same results might be 
explored. Suppose one were to study the rela- 
tionship between the satisfaction of any two 
needs of each person and over-all satisfaction, 
might it not prove to be as great as for those 
measured as strongest? To test this and to 


explore further the data in the light of the 
theory, the following analysis was made. 


TABLE 1$ 


CORRELATIONS BETWEEN OVER-ALL JoB SATIS- 
FACTION AND THE SATISFACTION OF NEEDS 
or DIFFERING STRENGTH 


Correlation between 


| Strength Rank 
\ of Need for 
7 Individual 


Over-all Satisfaction 
and Degree of Satis- 
faction of Need in 
nth Rank 


н 
O'O соза Сил» юн 


++ 
Sie 
.26* 


«.18 


** rds significantl 


| Р level is significant! 
^ 


level. 


y different from zero at .oor 


ly different from zero at .or 


TABLE 16 


CORRELATION BETWEEN OVER-ALL JOB SATIS- 
TION AND SATISFACTION IN EACH OF 
THE NEED AREAS 


Correlation 
penyen 
ver-all 
Need Area men Satisfaction 
and Satis- 
faction of 
Given Need 
J. Creativity and 
Challenge 2.8 EIS 
C. Mastery and 
Achievement 3-1 -qatt 
E. Social Welfare 4. EPG hud 
H. Moral ValueScheme. 5.1 +20 
B. Affection and Inter- 
personal Relation- 
ships 25:2 ‚12 
Е. Self-expression 6.6 +15 
D. Dominance T.I .27 
A. Recognition and 
Approbation 7. 2325 
К. Economic Security 7.8 +03 
L. Independence 8.6 .02 
С. Ѕосіоесопотіс 
Status 8.9 .40** 
I. Dependence 10.8 14 


** r is significantly different from zero аї'.оот 


level) % + v 
* r is significantly different from zero at .or 


level. 


We have already obtained the correlation be- 
tween the satisfaction of each person's most im- 
portant need and over-all satisfaction. Next, the 
same relationship was measured for'each person's 
second strongest need alone; then for the third, 
and for each of the others. These correlations are 
presented in Table 15. To be ‘consistent with the 
theory, the first correlation should be highest, and 
the others smaller in descending order. As ex- 
pected, the first is highest, and the next few de- 
scend in order, but there are several unexpected 
high correlations at the lower end of the table. Is 
this psychologically explicable, or a chance occur- 
rence, or is it due to some peculiarity of the 
instrument or the techniques of analysis em- 
ployed? On suspicion that the latter was re- 
sponsible, the data were examined in one more 
fashion. The mean ranking for the whole sample 
on each of the needs in Table 5 shows a con- 
siderable homogeneity among the individuals in 
the sample in the rankings of the relative 
strengths of the needs. Were this not so, the 
mean ranks, instead of running from 2.6 for 
Creativity and Challenge to 10.8 for Dependence 
would all tend to center around 6, 7, and 8. We 
can, therefore, conceive of this listing of needs 
as forming a hierarchy for the sample. Theo- 
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retically, correlating satisfactions with each of 
the needs in the hierarchy and over-all satis- 
faction should result in a series of correlations, 
the largest one occurring with the Creativity and 
Challenge scale, the strongest-felt need for the 
sample, and the smallest with the Dependence 
scale, the weakest-felt. The correlations should 
array themselves in descending order. They are 
shown in Table 16. 

There is a marked similarity between Tables 
15 and 16. However, in Table 16 one can sce 
what caused the unexpected high correlations 
in Table 15 to occur. Three needs seem out of 
place in Table 16 (assuming the validity of the 
hypothesis), They are Dominance, Recognition 
and Approbation, and Socioeconomic Status, 
three of the four assertive, aggressive needs. 
What has probably occurred is that a true 
measure of their Strengths was not obtained— 
they are more important than people will admit 
9r, more likely, than they are able to perceive. 
Our efforts at subtlety in the construction of the 
need-strength measures does not seem to have 


been successful in the case of these three needs 
at least. 


In summary, the most accurate predic- 


SCHAFFER 


tion of over-all job satisfaction can be 
made from the measure of the extent to 
which each person's strongest two or 
three needs are satisfied. Since there is 
considerable homogeneity in the sample 
with respect to the relative importance 
of each of the needs measured, it makes 
little difference whether the individual's 
or the group’s need hierarchy is used as 
the criterion of relative need strength. 
We would not expect this to be true in 
the case of a more heterogeneous group. 
The accuracy with which over-all job 
satisfaction may be estimated is limited 
by the probable existence of a constant 
error in the measurement of need 
strengths of three of the assertive or ag- 
gressive needs: viz., Dominance, Recogni- 
tion and Approbation, and Socioeco- 
nomic status, 


VI. IMPLICATIONS FOR FUTURE RESEARCH 


The results described in the previous 
chapter are, in general, consistent with 
the theoretical framework upon which 
the study was based. More important is 
the expectation that further research and 
investigation of the method would be re- 
warding. The major weaknesses in the 
present instrument are believed to be 
fairly well defined, thereby pointing 
rather directly to certain subsequent 
steps. The most serious question con- 
cerns the validity of the need-strength 
scales. It is accepted here that people 
are unable to perceive with any great 
accuracy the strengths of their own 
needs. Despite this, needs can be meas- 
ured with some success through the use 
of projective techniques. The question is 
whether it will be possible to duplicate 
the success of the projective techniques 
through revision of the present instru- 
ment and, as was our goal, to provide 
a useful tool in this area for those un- 
trained in the use of projective tech- 


niques. It appears clear that increased 
subtlety of the need-strength measures 
is an essential preliminary to improve- 
ment of the present method. 

As part of the work of improving the 
accuracy of the need-strength measure- 
ment, it is suggested that a validity study 
be conducted, comparing the results ob- 
tained on the questionnaire with other 
measures: clinical appraisals, projective 
measures, 

As suggested earlier in the paper, study 
will be necessary to determine if it is 
Possible to develop need-satisfaction pro 
files (or Norns) for broad occupational 
Sroups (necessary if the method is to be 
used in guidance work) and for specific 
Work environments (necessary if the 
method is to be used in personnel selec 
tion and placement). 

These, briefly, are the essential steps 
which must be taken before the method 
can be fully evaluated and put to use 
if found adequate. 
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VII. SUMMARY 


This study describes an attempt to de- 
velop a theoretical conceptualization of 
job satisfaction having functional utility. 
The theory dedls with human needs and 
their satisfaction. It is felt that the 
mechanisms which operate to make 
people satisfied or dissatisfied in general 
also make them satisfied or dissatisfied 
in their work. The theory formally 


stated is this: 


Over-all satisfaction will vary directly 
with the extent to which those needs 
of an individual which can be satisfied 
in a jgb are actually satisfied; the 
stronger the need, the more closely 
will job satisfaction depend on its ful- 


fillment. 


Twelve needs were selected for 
vestigation and a questionnaire con- 
structed to detertnine how well job satis- 
faction could, in fact, be estimated from 
a measurement of need strengths and 
need satisfactions in work. The question- 
naire contains five parts, three measuring 
need strengths, one measuring need satis- 
factions in work, and one measuring over- 
all job satisfaction (see Appendix). 

The questionnaire was administered 
to a sample of 72 employed men. The 
subjects were mostly in the profes- 


in- 


sional and semiprofessional occupational 
groups. 

For this sample the strongest needs, 
as reported by selfratings, were those 
for Creativity and Challenge, Mastery 
and Achievement, and Social Welfare 
(helping others); the weakest were those 
for Independence, Socioeconomic Status, 
and Dependence. 

In analyzing the  intercorrelations 
among the need-strength scales, two 
clusters of needs could be extracted. One 
group contained needs which were pas- 
sive or hostility-restraining in nature; the 
other contained assertive, aggressive 
needs. 

Several analyses were made to deter- 
mine how well job satisfaction could be 
estimated from the other measures ob- 
tained. A coefficient of correlation equal 
to .58 was obtained between the mean 
satisfaction score of each person's two 
strongest needs and over-all satisfaction. 
Using the mean satisfaction of the three 
(or more) strongest needs reduced the 
accuracy of prediction. 

There is some evidence which indicates 
that several of the assertive, aggressive 
needs are not being accurately measured, 
and that people tend to underrate the 
importance to themselves of these needs. 


APPENDIX 
OCCUPATIONAL ATTITUDES SURVEY" 


(1) NEED- 
(2) NEED- 
G 
The letters in the pare es b 
list below. (In the questionnaire 1 
their ratings.) 
(A) Recognition 
(B) Affection an € 
(C) Mastery and Achievement 
(D) Dominance 
Se oe А 
1(12), Copyright 1950; 
2 For definitions of the nee 


and Approbation? 


STRENGTH SCALES: Parts А, C, AND E. 
SATISFACTION IN WORK SCALES: Part D. 
) OvER-ALL Јов SATISFACTION SCALE: PART B. 


arentheses before each item serve to key it to one of the twelve needs in the 
tself the parentheses were used by the respondents for marking 


d Interpersonal Relationships 


Robert H. Schaffer, New York, N.Y. 
ds, see Chapter IL, C above. 
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(E) Social Welfare 
(Е) Self-expression 
(G) Socioeconomic Status 
(Н) Moral Value Scheme 
(1) Dependence 
(J) Creativity and Challenge 
(K) Economic Security 
(L) Independence А. 
$ DIRECTIONS | 
closely your feelin 
| 


te above if you wish) | 
Age xo MR a ^ | 
Name of your Occupation; 5, || ESE? Qum n MM CSS 
Describe the Worksyou: до 37. аа. ОРАТ е C E NN ten nnn 
Name of DU ui jx ee ie M ME P LE UPC Жаны |. >» сул 
What business js your employer in? ......,. Epig icc M MEN ‚Жы NP 8 
How long have Jou been in your асыла ер | 
How long have you been in your ikke iode D АЬР 
What are some of the other occupations you have been in; 
Occupation Length of time 
What is your present salary? $,..... hom ме ж. ‘per week, 
Would you be interested in finding out the results of this survey? i 
JE cursus. e. DIO: М.ф... 
Would you be willing to be contacted by one of the members of the Staff for the purpose of having 
a one hour interview to discuss your answers to this questionnaire? 
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4 М 
PART А 

DIRECTIONS. In this section you will find statements made by different people when di: i 
certain aspects of their life and. their work. As you read each statement see low 1 2 NU 
expressed by the speaker matches your own feelings. DO NOT consider the actual шайда a КЕ 
o understand the attitude he is expressing. Then rate each te tenes 
е ose of the speaker. А rating of (5) would indicate that your feelin, j 
are in complete agreement with, the speaker. A rating of (2) would mean that you don't agree at d 
with the speaker. The numbers between 1 and 5 are used to show amount of agreement. Feel fre 
to use all the numbers in this table to show: how much your feelings match those of the pak 


is discussing, but try t 
closely your feelings match thi 


(5) complete agreement 
(4) very close agreement 
(3) fairly close agreement 
(2) slight agreement 

(1) no agreement at all 


Be sure to rate every statement. ^ 
(A) 1. “The nice thing about this job is that when you do something well you know that you're 


going to get the credit for it.” 

(B) 2. "When you work as closely as we do it sometimes is difficult to prevent arguments. But I 
wouldn't trade it for anything. I've been working with this bunch for quite a few years and I think 
that's about the best thing here—the fact that I have so many close friends." 

(C) 3. "Yes, I sometimes work pretty hard even when I don't have to. But that's just so I can kno 
I did a good job. It's important for me to do a good job according to my own standards." р 

(р) 4. “I like being supervisor. There is a good feeling of satisfaction that comes with being abl 
to give the orders rather than having to take them.” Бейше 

(Е) 5. “When I think of the number of people that are benefitted as a direct result of my work 
I really feel swell. I wouldn't be doing anything else. Doing work like this that gives me a Ой to 


help those who need it is very important to me.” 
(F) 6. “I like to be myself, That may sound funny, 


to act in a way that's different from what you know you 
act just as I think of myself.” 
оой is that here I can own one of the nicest 


(G) 7. “The reason I moved into this neighborh 
houses on the block. If I moved into a higher-class community I would probably be living in a house 


that was far from being the nicest. I like the place I live in to be at least as nice as most around.” 
(H) 8. “I get my ideas of right and wrong from the Bible. Others may get theirs from other 
sources maybe; but just so long as you do have some set of rules by which you live, you're O. К. 


It’s important to have your life governed by something ‘higher’ like that.” 
for promotion for just one reason. Here my work is laid out for me 


(I) 9. "I refused the chance r 
and I know just what is expected of me. I'm working under the supervision of one of the best 
like that—I know I'll get all the help and advice I nee E 


in the outfit. I like working for a guy k 
(J) 10. “It may give you an uncomfortable feeling to have to try something new on your own, 


something that hasn't been done before, but 1 really like it.” 
(К) 11. “What keeps me here at this place is that I know my job is permanent. I may not move 


ahead very rapidly or get such big salary increases, but I know that this company is here to stay and 
so is my job. That's what I need to feel comfortable—the knowledge that my job is always going 
to be here for me." ; [ 

(L) 12. “Well, it's just that I 4on't like anybody telling me how to do things. Sure I take advice 
and orders from my bosses, but I don't particularly like it. I mostly like to do things on my own 


without having somebody telling me how." А 3 
(A) 13. “I like to know that people know what I'm doing and that they appreciate it. I like to get 


ki iati hat counts when I do something.” 
some kindof appreciation from somebody ї 11 8. 
(B) 14. “I like being with people. 1 like my friends where I work; I like meeting new customers, 


i i i i ife and kids.” 
and I like spending lots of time with my wi k 1 
(C) 15. "When I do something I like to do it welll That's a very important thing with me— 


iece of work.” 


but just think of all the times when you have 
are. None of that for me. I always like to’ 


ing that I've done а good р! i s 
Е d like being foreman because it Tu EL of the rut and a little bit on the top of the 
"pe being able to tell my men how to do things correctly, and it gives me a good feeli 
heap. I like eg nd can tell them how things are to be done.” 5 aps 


I know more than they a 
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(E) 17. “I get a great kick out of helping people. I belong to a club that pe E е dt an 
Europe. I also spend some time working with poor people in this city. p азо? 
satisfying as knowing that you've done something to help some person not as we а D 3 T 

(F) 18. "What I like about this job is that I can say what I think, do what I think I oug 
act just the way I feel.” d . Р EET 

(G) 19. "I like to be able to enjoy the things my friends have. If all my neighbors have | | 
want to be able to have one; if they can send their kids to a summer camp, I want to be able to 
send mine to one at least as nice.” ive 

(H) 20. "I have an idea of the important things in life. I know right from wrong and I liv 
according to those ideals. I don't care what I could get for it, or what it is, if I don't think a thing 
is right, I just won't do it. For instance, I just junked my old car. If I had sold it toa dealer he 
would have sold it to somebody else, and the thing just doesn't have any more left to it. I may have 
lost money on the deal, but I live by a code." t5: dà 

(D 21. “It’s really a pleasure not to have the headaches of responsibility. When I have о 
something new I always like to get somebody who knows more than I do to show me. Р nes 

(J) 22. "I like to keep bumping into new problems. I like to figure out new ways of doing fing 
and inventing things. I really enjoy having a problem that takes a lot of figuring оп my part—! 
makes my work really interesting." 

(К) 23. “I must know that my future income is secure. I don't need too niuch to make me happy» 
but I would like to be very sure that I'll have my income no matter how longI live." ^ 

(L) 24. “I like to be my own boss. Even though this job is not as good as some I might be He 

least here there is nobody to tell me what to do and how to do it. I work my own hours and do 
pretty much as I please. There’s nothing like it.” of 

(A) 25. “I think those people who write anonymous poems must be nuts. What’s the sense Е 
doing anything worth-while if you're not going to get the credit for it? That's one of the mos 
important things to me. When I do a good job I want people to know I did it.” ick 

(B) 26. "One of the best things in life is having a family that is always with you through thicl 
and thin, and the same with old friends." 

(C) 27. "Sure I like a hard job. Now look, I don't mean that I enjoy knocking myself out, but 


when I do something I want to be able to say when I'm finished, ‘Well, George, you did a darn 
good job? That gives me an awful lot of pleasure.” 


(D) 28. “There's really something to being a leader. It gives 
more than those around you and if you can tell them how to do things correctly." ; 

(E) 29. “Some folks down at the office call me the ‘Boy Scout,’ but that doesn’t worry me. I just 
get a big kick out of helping people. If you can help some down-and-outer or give some poor kid a 
break it really makes your heart feel good. I may not be getting as much for myself as I could, but 
I'm willing to take the time and trouble to help others because it does me so much good." 

(F) 30. "I have different moods like everybody else. What I want is to be able to let myself go and 
express those moods and feelings. Being able to express myself like that is very important to me. 

(G) 31. “Keeping up with the Joneses? Sure I do. Doesn't everybody? I just feel uncomfortable 
if the people around me have more than I do.” i ы ` 

(Н) 32. “Living a good life according to my beliefs is very important to me. Some call it religion, 


some call it morals, or some just plain conscience; but whatever they call it, it means the same thing. 
I want all my actions to jibe with my fundamenta] beliefs,” 


(1) 33. “Why push and struggle to get to the top? Whenever I have to do something I haven't 
done before, I know Stan is always around to show me. It sure is comfortable to know that there is 
always somebody to help you when you need it." 

(J) 34. "You know when I'm at my best? Just give me a tough 't get 

= з тн = 5h problem—one where you can't g 
all the answers out of a book. That's when I can really get into is to use my animam to 
dream up some new things or to invent some new methods of solution is something that really gives 
me a kick." 5 

(К) 35. “То me taking а chance is pretty silly. Why risk wh 
I keep my money in the bank and don't fool around with iny 
on losing anything.” 

(L) 36. "I don't like to have somebody over me, Even though my boss is nice, I just don't like the 
idea that he can direct me and tell me what to do, It's the same in my social life; I don't ever hang 
around with people who will tell me what to do. Even if they know more than I do, I still don't like 
the idea." У 

(А) 37. “You know I don’t think I would enjoy 
involve unless I got some kind of recognition for it.” 


you a terrific feeling if you know 


at you have for what you might get? 
estments. I just couldn't take a chance 


doing any kind of work no matter what it might 


— 
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i (B) 38. "I just couldn't stand working by myself or being alone for much of the time. I like to 
have other people around me most of the time whether it’s here at work or when I'm off.” 
(С) 39. "I like to do work that's just at my level. What I mean by that is that I like to do work 
that's challenging and yet that's easy enough for me to do a decent job at it." 
(D) до. "When they told me that I was going to take Sam's place (the straw boss on the job) I 
hesitated for a while, but when I thought how good it would be to be giving orders for a change 
ed that it was just what I needed." Ы 


instead of taking them, I decid 
ly stop and think about it, my greatest satisfaction in life comes from 


(E) 41. “I guess when I real 
helping others.” 

(F) 42. "About t 
guys do it by bowling, 
the same purpose though, 
like a stuffed shirt, so what 


to—the way you really are." 

(G) 49. "What counts with me is not just the amount of money I make, but whether my salary 
is about as large as other people I know. I hate to have to get along without many of the things 
my friends can afford." 

(H) 44. "Look, I was offered a job paying more than this one by the XYZ Company, but I turned 
it down. The stuff they're making just isn't worth selling, and I don't care how much money I 
could make out of it, I don't think I'd sell junk like that. It's not worth what I'd have to put up 
with my conscience." 

be grcat, the best thing he can do is to associate with 


(1) 45. “Jfa man isn't really cut out to 
somebody and to work under somebody who is. By working under a really top-notch man one can 
isfactions of his accomplishments. 


share a lot of the sati: 1 x" 
(J) 46. “To me it makes a job more interesting if I have to keep doing new things on my own, 


even if I have to take a chance on doing them wrong.” 
(К) 47. "I just couldn't feel relaxed at all unless I know that my job is pretty permanent and that 


when I'm unable to work any more that I'll have my retirement pay.” 
(L) 48. “Well, Burt’s job is pretty good, and I guess 1 could have had it if I wanted, but the 
trouble is that the boss is around too much there. I like working on my own hook most of thé time 


without anyone around giving orders.” 
rated all 48 items in this part before going on t 


he best thing a man can do over the week-end is to let off a little steam. Some 
others pull Weeds out of their garden and others paint pictures. It’s all for 
and I think it’s an important one. All week you have to go around acting 
better thing could you do on your time off than to act the way you like 


Be sure you have o Part B. 


PART B 


DIRECTIONS. In this part you are to think about your overall feelings and attitudes about the 
job you now have. Try to be as accurate as possible in answering—remember, the information which 
you give as an individual will be held in strict confidence. 


1, If I were to rate my general, overall feelings about my job, I would say that I usually 


(check one) 


a. like it extremely well 


c. like it quite a bit 


d. like it fairly well 


e. like it just a little 


f. neither like nor dislike it 


g. dislike it 


h. hate it 


e to compare my feelings about my job with th 
know) I would say that 


e feelings of all other working people 


2. If I wer 
(or, at least the ones I 
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(check one) 

haa a. almost everybody likes their jobs better than I do 
ees b. many people like their jobs more than I do 
ко c. I like my job about as well as half of other people’ 
as d. I like my job more than many people 

5 €. I like my job better than most people 


CODE f. I like my job better than practically anybody else 


3. IE I were to describe my overall satisfaction with my job (that is, how much I like it or dislike 
it) in one or two short sentences, I would say: 


PART C 


DIRECTIONS. In this part you will find items relating to your personal likes and dislikes. Here 
you are to rate each item on how much you like or how closely you agree with the idea of each item. 


Use the numbers from (1) to (5) to show how much you like or agree with the idea according to this 
table: 


_ (5) like or agree with idea completely 
(4) like or agree with idea very much , 
(3) like or agree with idea quite a bit 
(2) like or agree with idea slightly 
(1) don’t like or agree with idea at all 


Rate every item independently, using any or all of the numbers as o 


ften as you like. Be sure to 
rate every item by putting a number in every space, 


When I see a play or movie, I usually like, or at least feel 

(H) 1. do what they think is right regardless of personal 
their principles of life. 

(D) 2. seem to be the leaders; the ones who can tell other: 
followed by their subordinates. 

(С) 3. “have done all right for themselves"; the ones who have m: 
to live the way they want and who have good s 

(F) 4. say what they think, act as the: 
more proper. 


ympathetic with the individuals who— 
consequences; those who never violate 


s what to do and who are respected and 


ocial and economic position. 
y feel and never do things just because others think them 


Really enjoyable way to spend free time is— 

(B) 5. being with family and friends. It isn't so much what you are doing, 
spend time with the people you like. 

(C) 6. working on some hobby or skill, trying to improve your 
strokes or working in a wood-working shop (or any similar activ 
getting better and better at it. - 


(Е) 7. “letting off some steam”; doing something where you can kind of let yourself go and not 
worry what others might think about it. 


just as long as you can 


ability. Whether it's practicing golf 
ity) the important thing is to keep 


The pleasantest kinds of day-dreams are those concerning— 

(A) 8. getting to be well known and recognized for something I have done which is really 
preciated by others. 

(G) 9. making money and getting into a good social position. 

(К) 10. a long life of economic security, free from any worry about economic matters, 


ap- 


anaged to make enough money | 
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) 8 re ability to direct others and 
ı1. getting to be a stronger, more 1 1 bili 
D getting to bı үч influential person, having more lit i 


have them follow me. 
(I) 12. the heavy responsibilities somewhat taken off my shoulders; someone to do my worryin; 
" ing 


for me and'to help me do the right things. 


The things which must make being a child a very happy time are— 
(К) 13. not having to worry about making a living. You know that your parents will support you 
and you don’t have the economfc worries of adults. 
(B) 14. you get more real genuine love from your family than you ever get again in your life. 
(I) 15. when you're a kid you can pal around with adults and. older kids and can depend on them 
to help you out and teach you some things. When you're an adult you're more or less on your own 
and getting help from others is frowned upon. 
€ (A) 16. getting to be recognized is easier in a grou 
times you can really shine in the eyes of your friends 
It's much harder to do that when you're an adult. 
hing to consider is— 
he can really get some satisfaction from taxing his 


Р of children than in a group of adults. Some- 
by doing something that is really easy for you. 


When a man selects а hobby the important t 

(C) 17. will it require enough skill so that 
ability. 

(E) 18. wil 
toys for orphan children be 

(F) 19. will it give him a ch 

(B) 20. will it give him a c 
ests in common things. 


1 his efforts produce anything worth-while in terms of happiness for others (e.g. fixing 


fore Christmas). 

ance to express himself. 
hance to make new acquaintances and meet new friends through inter- 
something which I have never done before, I usually like to — 
whether or not I can do it correctly right away. 

and planning in an effort to figure out the right way to do it. 
ht way to do itso I will be sure to do it right. 


When I have a new job to do, 
(L) 21. be left on my own to try it, 
(J) 22. have to do some thinking 
(I) 23. have somebody show me the,rig! 
vould like to be like the kind of ma 
e with a set О 


I admire and v n who 

(H) 24. lives his life in accordanc [ laws which always points out the right way of 
life for him. 

(G) 25. always seems 

) 26. is always able to in 


nany things which I sometimes can't afford. 


to make enough money to afford n 
һо can meet new problems and solve them 


vent and create new things; W 
by his own skill. Д 
(D) 27. seems to have the skill and knack for leading men and for getting others to follow his 
directions. 
(E) 28. is always trying to help others; 
Assuming that I have my choice, 
3 always interested in t 


the man who gets his pleasure by giving happiness to others, 


J would want my epitaph to read somewhat like— 
he welfare of his fellowman. His greatest satisfactions came 


(E) 29. 7. + - 
M T ERE in accordance with his ideals of righteousness. A man who had a credo and 
dcs es peace free. His life was not influenced by most of the pressures of life. He 
үз ern and epee ий many. His works were a constant source of admiration for 
hir og. blazing Беу frontiers by disregarding present methods and inventing new ones .. .” 
t me would ever see—the kind of entry 


If I were keeping 2 personal diary—one which nobody bu: 


which would give me satisfaction would be: 
rmanent job with a permanent income. Now, finally, I can relax and 


94. "At last I have a per 
enjoy things without the constant worry about whether I'll be able to get a new job if the one I'm in 
CLA “Today I ferred off that routine 
to Cs try a little in order to do the work correctly. 
(L) 36. “At last my supervisor isn’t hanging aroun 
d telling me how to do my 


have him aroun 
ted all 36 items in this part before going on to PART D. 


job. This one is tougher, but it sure feels good 


got trans! 
4 as much as he was at first. Boy, it sure feels 


work.” 
swell not to 
Be sure you have та 
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PART D 


DIRECTIONS. In this section you are asked to rate your satisfactions with е ee “б 
work. DO NOT consider your attitude toward your job as a whole (you have p -i a nee ae 
another part of the questionnaire). As you read each statement, think about how well you a 
fied with the specific item. Let your feelings be your guide in rating these items. 


Use this scale: 


(5) completely satisfied 
(4) very well satisfied 
(3) well satisfied 

(2) slightly satisfied 

(1) not at all satisfied 


You can use any of the numbers as often as you like. Rate every item. 


as " ition 
(А) 1. On my job when I do a piece of work I know that I'll get enough praise and recogniti 
for it. 


(B) 2. Where I work I get all the opportunity I want for making friends and enjoying the company 
of my fellow-workers, 


| че used 
(C) 3. When I've finished a day's work I can really be satisfied with the knowledge that I've use 
all my skills and abilities, 


(D) 4. In the course of my work I have all the opportunity I might want to direct others. 
(E) 5. My work results in benefits to many people. 


(F) 6. My work offers me a real opportunity-for self-expression. 


x : : "EP ; consider 
(G) 7. The income I receive from my job enables me to live in a manner which I 
adequate. 


(Н) 8. I do not hav 
and wrong. 
(D 9. In my work I get all the help and supervision I need. 


(J) 10. There is ample opportunity in my work to use my ingenuity and inventiveness. 
(K) 11. I feel that my job is a secure one. 


(L) 12. I have as much freedom as I want on my job. 
(A) 13. In my work I always get the credit I deserve for any work I do. 


Ре ог 
(С) 14. I have to concentrate and put forth some effort to do my work, but it is not too hard fi 
me. 


(J) 15. I often have to think up some new way: 
of my work. 
(В) 16. My job gives. те plenty of opportunity to enjoy time w 
(L) 17. On my job I am free from too much supervision, НЕ 
(D) 18. I have as much responsibility as I want with respect to supervising the work of ot He 3 
(E) 19. My work is as worthwhile as most others I would want to be in with respect to helping 
other people. è 
(H) 20. In my job I am completely free of any worry about violating my religious or ethical values. 
(F) 21. On my job I can always act just the way I picture myself—I don’t have to act like somebody 
else. 
(I) 22. I get all the help and advice that I need fro 
(K) 23. My job is quite permanent, It w 
know that ГЇЇ always have some sort of adeq 
(G) 24. My present job enables me to hav 


А i i f right 
€ to do anything on my job which is not in accordance with my ideas of rig 


8 p ; urse 
s of doing things and solving problems in the co 


ith my family and friends. 


m my supervisors, 


ill be there as long as I might want it. If not, I at least 
uate income, 


€ a good social standing. 


PART E 
DIRECTIONS. In this part you will be asked to imagine yourself in various occupations. With each 
en hiar occupation which may ог may not contribute to the satisfaction 
of workers in that occupation. You are to rate ea 


à ch one on how important it would be for your 
satisfaction if you were in that occupation, according to the following Scale: 


(5) of top importance to my satisfaction 
(4) very important to my satisfaction 

(3) quite important for my satisfaction. 
(2) of slight importance to my satisfaction 
(1) of no importance to my satisfaction 


{ 
i 
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" А : 2 ss — м 
DON OT consider your ov er-all liking or disliking of the occupation. Just take each item separately 
and rate it on whether or not it would be important to you if you were in the occupation. Answer 
every item even if you are not familiar with some of the occupations. 


If I were a policeman, what I would like about the job is the fact that— 
(K) 1. I would be a civil service employee and know that my job was secure and not subject to 


fluctuating business oonditions. 

(H) 2. the police enforce the alaw: 
people. 

(D) 3. the uniform of the police is a symbol of authority. When wearing that uniform I would 
know that my orders and directions would be followed. 

(E) 4. the police department is an important agency in helping to alleviate suffering. The police 
are on hand at every disaster helping victims of accidents and fires and assisting the doctors. 
If I were a chemical engineer what I'd like about it is the fact that I'd— d 
(J) 5. always have to face new and challenging problems for which I would always have to scarch 


for new solutions. 
(C) 6. have fairly аси! 


pretty well self-satisfied with the job that I E 
(A) 7. command respect and attention because of the high degree of skill required by the work. 


If I were to invent some new process or discover a new use for some substance my name would be 
associated. with the discovery in all the professional journals and I would be respected throughout 


my profession. 


s, preventing those who might do wrong from harming other 


t work to do—difficult enough so that when I finished a job I could be 
"а have done. 


If I were a clergyman (minister, priest or rabbi) what I would like about being in that profession 
would be that— 

(H) 8. religious leaders are the ones who really show people how to lead the right kind of lives. 
They help bring religious teachings to the people and show them how to live according to their 
religions. 

(D) 9. me! 
for advice. 

(E) 10. they give com 

If I were a professional baseball player, w 

(A) 11. there is a great deal of pleasure 
to see your pictures in the newspapers and hear у 


people stop you and ask for your autograph. К 
(С) 12. with the moncy I'd make in big-league playing, 
travel around staying in the nicest hotels, eating in the nices 

over how much it’s all costing. 
(B) 13. the team spirit that develops among members of the same team must really be strong. 
There isa good feeling that comes with being so close to your friends on the team and sharing your 
xperiences with them. 1 
B^ a baseball player gives pleasure and happiness to thousands of people. It must make one 
ns h re might be thousands of kids in the grandstands who are having 


feel very good to know that thei 
one of their happiest times watching the game. 
r 


n in the cłergy are leaders in their community. People look up to them and come to them 


fort and help to those who need it. They are a blessing to the needy. 
hat I would like about that kind of work is the fact that— 


that comes with having a lot of fame. It must feel good 
our name mentioned over the radio, and to have 


I'd really be able to live well. I could 
t restaurants without too much concern 


If I were an officer in the U.S. Army the things that would contribute to my satisfactions in that 


job are the facts that— 
(A) 15. military officer 
military or civilian group, t 
(С) 16. as a commissione v 
could live very comfortably and certain 
nice homes to live in—and an officer 0! 
as one of the high-ranking officers. 
(D) 17- there is а certain amount o 
men—being able to direct them in their ас 
(Н) 18. as an officer I could feel prou 


country. 


ho are always looked up to and respected. Whether in a 
he officer is recognized as being worth his salt. 

d officer with all the family allowances and other financial benefits one 
ly very respectably. Most of the officers on a station are given 
f low rank might have a house as nice, or almost as nice, 


s are people w 


f satisfaction that comes with being in charge of a group of 
tivities. 
d that my responsibility actually is the protection of our 


If I were a taxicab driver, what I would like about the job would be the fact that— 


° 
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it | ow s of 
(L) 19. I was my own boss, free to drive around wherever I wanted—choosing my own hours о! 
work, and not having any boss around while I worked. 


(F) 20. I could be myself. I could talk to the passengers and let them know what I think, and not 
have to behave in any special way. 


(C) 21. you get to be such a skilled driver. A really experienced cab driver can handle a car per- 
fectly. It's really something to be proud of. 


А " "s 
(J) 22. there are so many times you have to use your brains to get out of a tough spot. гы 
по опе around to tell you what to do. It’s sometimes a real challer де to figure out your actions. 
If I were a laboratory technician what wo 
(I) 23. I'd be working under scientists wh 
look to for advice, help, and leadership. 


"1 "i r 

(C) 24. being a laboratory technician is really skilled and exacting work, and when you do you 

job properly you can really be proud of your work. : » je 
J) 25. in a laboratory there are so many times when you really have to be inventive to be ab 


i y way: in 
to get your work done. There are lots of times you simply are forced to invent new ways of doing 
things. These problems would be exciting challenges. 


uld contribute to my satisfaction would be that— 
о knew much more than I and to whom I could really 


If I were a sailor in the U.S. Navy, what w 


А = У? Р Бё 
оша provide me my satisfaction on that job would bi 
that— 


(K) 26. no matter what happens you get your monthly pay check. It's always there for es x 
matter what happens, And then when you retire you know that you'll have your retiriment ра T f 

(I) 27. you're never expected to do something on your own that you've never done реа 
new job ever comes up, the petty officer or one of the officers always shows you how to do it. 


ЖЕНЕР S MR 
always somebody around watching you so you never really have to take the responsibility if s 
thing goes wrong. 


(B) 28. you make some very close friends in the Nav: 


. о 
y- Living close to your buddies the way you d 
there is a real chance for frie 


ndships and sharing of experiences, 
If I were a sculptor what I would like about being in that field would be the fact that— 
(J) 29. in art there is a great opportunity to create new and original ideas. 


n 

n 8 rj > А а 
(В) 30. there is а common bond -among artists and many friendships are established through 
common interest and understanding, P 


(L) 31. a sculptor is free to live and Work as he ch 
he does so in whatever Way pleases him. 
(F) 32. In producing art works one can express one's feelings 


looses. There is nobody to tell him how to work— 


and emotions in a quite accepted way. 


If I were a motion picture producer in Hollywood, w 


hat I would like about being in that kind of 
a job would be that— 


€ as many as several h 


undred people under me and subject to my 
esponsible positions, 


If I were a college professor, what would make for ту satisfaction in that job would be the fact 
that— 

(L) 36. a teacher works on his own, He doesn't have to put up with constant supervision by his 
superiors. 

(B) 37. the life-long friendships that teachers sometimes build Up with their students are a constant 
source of satisfaction. 


(К) 38. in most teaching jobs in colleges your appointment ї 
likely to lose your job if you are doing satisfac 
(F) 39. teaching and lecturing allows a teac! 


5 quite permanent and you aren't 


the fact that— 


to 


which is so seldom enjoyed in real life— 


a 
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If I were a cub reporter assigned to work with a "well-experi 

Е rienced reporter, what I wi joy 
about such work would be the fact that— К Б оа 
(A) 43. а newspaper reporter has a certain status. Wherever a reporter goes, people recognize him 


by his profession and respect him for it. 
(H) 44. in reporting work you are performing a real service to the concept of democracy by bring- 


ing enlightenment to the people. 
(I) 45. І could work under somebody as skilled as that. I could learn from him and know how 


to do the right things by watchigg him so I could avoid stupid errors. 


If I owned a large amount of stock in a very big and prosperous company and my only duties 
were to attend occasional shareholders meetings, what I would like about that way of life would be 


(L) 46. I would be completely 
(K) 47. I would have a practical 
worry about it. 

(G) 48. I could live 


Be sure you have rated all 48 items in Part E. 


independent and not have to take orders from anybody. 
lly guaranteed income for the rest of my days and would never have 


in a manner which is so often portrayed in books and in the movies, yet 
being able to afford the best of everything. 
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The Effects of Analeptic Drugs in Relieving Fatigue’ 


Robert H. Seashore 
and 


Northwestern University 


I N 1941-42 a series of studies was made 
of the effects of analeptic drugs on 
men engaged in prolonged activity. The 
work was prompted by the possible value 
of drugs in combating sleepiness, psycho- 
motor inefficiency, and low motivation as 
might result from extended military ac- 
tivity. The resuljs are now published 
since they are applicable to industrial 
and other phases of daily life wherein 
errors of human performance are to be 
minimized despite fatigue and prolonged 
wakefulness. 

Physical activity in these studies con- 
sisted of, e.g. marches, guard duty, or 
truck and tank driving, together with a 
period of 24 hours of continuous wake- 
fulness. The object of the studies was to 
determine the relative advantages and 
disadvantages of each of three analeptic 


1 These studies were conducted „with the as- 
sistance of James E. Birren, Av С. Van Dusen, 
and Stanley С. Harris, who administered the 


tests and assisted in the analysis and interpreta- 
tion of the data. Henry C. Coopmans was in- 
strument-maker and Claude E. Buxton aided in 
the design of the studies. It is impossible to 
thank individually the numerous volunteer sub- 
jects whose cooperation in the arduous routines 
made the studies possible. There were many who 
assisted in the arrangements for the studies 
whose valuable contributions must unfortunately 
be given an anonymous acknowledgment. 


A. C. Ivy 


University of Illinois 


drugs for use in large-scale military ac- 
tivity. None of the work tasks was simu- 
lated; they were the typical working tasks 
of the men in as nearly normal a context 
as possible. Since the primary concern 
was with the effects of the drugs on men 
in this actual working environment the 
tests and the investigators went into the 
"field" for the observations. The ad- 
vantage of real working tasks and condi- 
tions placed limitations on the kinds and 
extent of observations. Tests were semi- 
portable and only limited testing periods 
could be inserted into the work cycle of 
the men. With laboratory conditions and 
unlimited testing time the studies would 
have been expanded to.the greater scien- 
ific satisfaction of the investigators but 
to the possible displeasure of the volun- 
teer subjects. Since the completion of 
this work new technical information has 
been gained (19, 20, 21). Thus the testing 
procedures would now perhaps be modi- 
fied in some details. The general ap- 
proach, however, of integrating physio- 
logical, psychological, and medical in- 
vestigation seems eminently successful. 
Furthermore, the experimental design 
and the results with their interpretation 
have applications beyond the military 
setting of the experiments. 


DESIGN OF PROJECTS 


An attempt was made to set up fatigue 
studies under actual working conditions, 
including the usual rest and meal peri- 
ods, that would approximate military op- 
erations covering a time period longer 
than the usual periods of wakefulness. In 
all but two of the experiments the sub- 
jects were soldiers, directed by field 
officers who were technically familiar 
with the special operating conditions. Six 
of the experiments used groups, averag- 
ing 16 men each, which were studied in- 
tensively four or more times; two mass 
experiments used groups of 250 men 
each. 

An initial period of instruction and 
practice was given prior to each of the 
first experimental sessions. This was done 
in order to familiarize the subjects with 
the tests, to advance performance on the 
behavioral tests beyond the stages of 
rapid learning, and to relieve possible ap- 
prehension concerning the experiment. 

Each project was called a "Vitamin 
Fatigue Project" in order to disguise the 
nature of the experimental substances. 
While it was indicated that the “уйа- 
mins" might aid the subject in remaining 
alert and relieving fatigue during pro- 
longed duties, it was also indicated that 
there might be some minor deleterious 
side effects. The men were told that the 
projects were being made in order to 
learn which of the "vitamins" were likely 
to produce either good or bad effects and 
the extent to which they differed in these 
respects. 

Drugs used and method of administra- 
tion. The drugs used were caffeine so- 
dium benzoate (7.5 gr.); Benzedrine Sul- 
fate (10 mg); desoxyephedrine hydro- 
chloride (5 mg.); and a placebo of milk 
sugar (5 gr-). Each of the drugs was ad- 
ministered orally, in identical capsule 


form; the men were unable to distinguish 
between them. К 

The experimental design of the proj- 
ects provided for division into squads 
and subgroups. Thus such factors as drug 
order, testing order, daily variation, etc. 
could be controlled or counterbalanced 
in such a way that the effectiveness ol 
the drug could be statistically deter- 
mined (see Table 1), Use of placebos 
permitted control of the psychological 
effects of any capsule administered. 

Testing methods and instruments. All 
projects included a number of indices of 
effects of the drugs upon performance 
following fatiguing assignments. Some of 
the projects used all, others only part of 
the various tests. Tests were made as 
follows: 


А. General Physiological Condition: 

1. Diastolic and systolic blood pressure, aver- 
age of two measurements each. А 

. Pulse rate, checked until two identical 15 

second counts were obtained. 

3. Maximum time of breath-holding, average 
of 2 trials. 

4. Visual flicker-fusion test, Average of three 
descending trials from continuous light to 
appearance of flicker, with the experi- 
mental light on for as short a time as pos- 
sible during the test. de 

5. Itemized subjective reports on condition 
аз to wakefulness, fatigue, aches and pains, 
bodily discomfort, etc. 


m 


B. Measures of Speed and Precision: 

1. Visual discrimination reaction time (Sea- 
shore-Starmann instrument) (18). Subject 
places hands on telegraph keys, in front 
of each of which is a small Y4-watt neon 
bulb. Instructions are to depress the key 
as rapidly as possible with the hand near- 
est to which the light appears. An average 
of 80 trials was used to measure speed. 

. Arm-hand steadiness in aiming (Seashore 
photoelectric target register) (19). The sub- 
ject is seated, with elbow slightly away 
from his side and fingers extended hori- 
zontally holding a lever. By means of the 
lever he attempts to keep a small target 
directly in front of a light aperture, thus 


ю 


М 
ind 
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controlling the light going to а photo- 
electric cell. In an oscillating circuit the 
photoelectric cell acts as a light-controlled 
resistance to an electric counter. The score 
is in terms of the sum of the distances 
multiplied by the times of each deviation 
from the true center. Measurement was 
made as thé average score on 6 trials of 
go seconds each. * 


C. Measures of Tremor and Sway 
1. Arm-hand tremor and sway (Seashore in- 
strument) (го). The subject is seated as in 
the preceding aiming test, but holds a 
small ball attached to horizontal and 
vertical threads. The threads operate ex- 
tremely lightweight ratchet mechanisms to 
give, on dials, the totals of movement up, 
down, right, and left. Six trials of 15 sec- 
onds each with eyes open were averaged. 
2, Postural sway (Seashore instrument) (20). 
а. Eyés open. Subject stands erect in a 
comfortable position, heels together, toes 
diverging at an angle of 45°. Threads 
from a light headgear operate light- 
weight ratchet mechanisms, recorded on 
dials, to give total sway front, back, 
right, and left. Two trials of 1 minute 
each were averaged. d 
b. Eyes closed. Same procedure a 
eyes open. 


s with 


е 


D. Tridimensional Coordination 

1. Miniature airplane test. The airplane ro- 
tates in three planes, each controlled bya 
separate lever or treadle. The left-hand 
lever controls horizontal rotation or steer- 
ing (rudder) the right-hand lever con- 
trols banking movement of the wing; a 
right-foot treadle controls elevation (dive 
or climb) movements of the nose. 

During the test the airplane executes a 
continuous but irregular series of move- 
ments, induced by cam mechanisms. The 
subject attempts to counteract these move- 
ments in such a way as to keep the air- 
plane in level flight and pointed straight 
ahead. Five trials of 2 minutes each were 
averaged. 


E. Postexperimental Effects 
The day after tests of the various drugs or 
placebo were made, each subject was given a 
simple report blank to fill out. The following 
questions were asked: 
1. Did you have any trouble falling asleep? 
2. Did you sleep well? 
3. How long did you sleep? 
4. How did you feel when you got up? 
These questions were designed as a check 
on the possible influence of the drugs, both 
in preventing normal sleep and in produc- 
ing effects noticeable after awakening on the 


following day. 


THE PROJECTS 


Project I: FATIGUE FROM ALL-DAY 
MARCHES FOLLOWED BY ALL-NiGHT 


Guarp DUTY 


Method. A voluntary group of 2 of- 
ficers and 14 enlisted men was given 
initial tests of physical condition and 
muscular coordination (all of the experi- 
mental measures). They were then di- 
vided into two equal squads. Once a 
week for four weeks each. squad partici- 
pated in an all-day, 18-go-mile hike 
with 26-pound packs, followed by con- 
tinuous guard duty from 6 р.м. until 3 


or 4:30 A.M. Immediately thereafter the 


testing, which required 1% hours, was 


started. Thus the subjects were on ш 
from the time of arising at 6 A.M. unti 
4:30 or 6 A.M. the following morning, 


approximately 24 hours of continuous 


wakefulness. 
The tests were divided into four 


groups, each of which required 20 min- 
utes. Ву prearranged schedule, each sub- 
ject always took the series of tests in the 
same order. Principal details of the de- 
sign of the experiment are given in 
Table 1. 

A first capsule of either the placebo or 
one of the analeptic drugs (caffeine, Ben- 
zedrine, or desoxyephedrine) was given 
after supper at 6 P.M. and a second cap- 
sule of the same kind was given at mid- 
night. By prearranged schedule, each 
subject received a different drug in each 
of his four weekly-interval experimental 


periods (see Table 1). 
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TABLE 1 
DESIGN OF THE EXPERIMENT 


Group Subjects Drug Order Test Order Weekly Assignment 
No. 1 1,2,3,4 1,2,3,4 7 A.M.—5 P.M.—hike 
A 8 2 AFL 2,3,4,1 = 
+ 5 341,2 3.4,1,2 
“4 4,1, 2,3 411, 2,3 
No. % 2 ~5 P.M.—hike 
b б 2 i a A T 2, a ` -M.-6 P.M.—cleanup, eat : 
2 re aR 3) 4,1, 2 I, 2, 5,4, 7 130 A.M.—guard duty 
ist: 4132 3,41 4130 A.M.—6 A.M.—testing 
No. ; 2,3,4,1 A:M.-5 P.M.—hike 
LE" eae sate 1 cleanup, eat 
2A “тү 334,1,2 4,1, 2,3 M.—guard duty 
THR 412,3 ty 2, 304 З А.М.-4130 A.M.—testing 
No. 13 1,2,3,4 41 2,3 7 А.М.-5 P.M.—hike 
В 14 дый 1,2, 3,4 5 Р.М.—б r.M.—cleanup, m. Я 
i а 215 341,2 addi 6 P.M.—4:30 A.M.—guard duty 
" 16 4132 3,4 1,2 4:30 A.M.-6 A.M.—testing 


Because the drugs ordinarily have a 
latent time of approximately 30-45 min- 
utes and an effective period of about 7-8 
hours, it was expected that the men who 
Were tested at 3 a.m. would show maxi- 
mal effects of the second dose, while those 


who were tested at 4:30 A.M. would show 
the later stages of effects of the drugs. 

Subjective results. As will be noted in 
the summary of subjective reports given 
for each drug (Table 2), the nne 
own reports were better for all three © 


TABLE 2 
COMPARISON ОЕ SUBJECTIVE REPORTS FOR Елсн DRUG 
р d Desoxy- 
Item Measure Placebo Caffeine Вепгейгіпе ephedrine 

Hours sleep night before experi- Average 7.0 7.0 6.8 TX 
ment Median. 7 7 7 y 

Estimated number of hours sub- Average. 1.9 4.2 4.2 2.8 
ject could have continued Median..... I 2 4 2 

guard duty 

“Capsule helped" (no. subjects) 6 12 14 12 
“Capsule no effect” (по. subjects) 7 2 o 3 
“Capsule hindered” (no. subjects) 2 o o e 
Legs: Tired — 2 2 6 6 
Sore-aching 3 4 3 8 
Раїп 4 2 o > 
Та. 9 8 9 15 
Feet: Tired — I I I 2 
Sore-aching 3 I I 6 
Pain 8 6 3 3 
otal РИ 12 8 p Ir 
General condition of subject: Good 5 її 14 13 
Poor то 3 o 2 


e 
N. 
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TABLE 3 
COMPARISON OF NEGATIVE SUBJECTIVE SYMPTOMS FOR EACH DRUG 
Symptom Placebo Caffeine  Benzedrine  Desoxy- 

: ephedrine 
Excessive sleepinéss 12 5 
Visual or auditory impairment 9 Я 3 2 
Vertigo 4 2 2 4 
Easily fatigued 2 
Feeling of heat and sweating * $ 5 i д 
Tremors 7 5 4 Q 
Impaired coordinations 7 А s E. 
Palpitations or cardiac distress 3 2 2 E 
Stuttering or blocking of speech 1 1 Ч i 
Difficulty in concentrating 5 I ч i 
Slowness in reasoning 5 1 i А 
Greater effort to carry out tasks 12 1 4 A 
Mentally lazy 9 1 o А 
Depressed and grouchy 7 I o A 
Nervous, inward tension 6 2 o 4 
Fidgety or restless 7 3 2 4 
Indifferent and exhausted 8 2 o М 

(TOES onis оа pet eie ax II3 43 30 5 


the stimulant drugs than for the placebo; 
Benzedrine was given a clear preponder- 
ance of favorable reports over each of 
the other stimulant drugs. — * 

In this connection, it was of interest to 
note that the subjects could tell rather 
accurately when they had been given a 
control dose of “dud,” as they described 
it. The experimenters, too, were able to 
recognize fairly accurately when the sub- 
jects had received the placebo, merely by 
sleepy behavior exhibited during the test 
period. They were also often able, by the 
more buoyant attitude and behavior ex- 
hibited, to distinguish subjects receiving 
Benzedrine from those receiving the 


other two stimulants. 

Negative subjectiv 
marized in Table 3, 
s differed significantly among t 


e symptoms, sum- 
showed that the 
drug: hem- 


COMPARISON OF POSITIV) 


selves, with Benzedrine ranking first in 
freedom from negative symptoms, fol- 
lowed closely by caffeine and markedly 
separated from desoxyephedrine, which 
in turn differed only moderately from 
the placebo. 

Positive subjective symptoms, sum- 
marized in Table 4, showed Benzedrine 
to be first in desirable effects, followed by 
caffeine, desoxyephedrine, and the pla- 
cebo. 

Objective results. Results from the ad- 
ministration of objective physiological 
and behavioral measurements are sum- 
marized in Table 5. The probabilities, p, 
in Table 5 were derived from the ¢ test 
of significance for matched samples (4). 
The p values indicate the percentage of 
future cases in which such a difference 
between means would likely occur by 


TABLE 4 
E SUBJECTIVE SYMPTOMS FoR EACH DRUG 


Symptom Placebo Caffeine Benzedrine  Desoxyephedrine 
No sleepiness Р 3 9 тт Т 
Talkative and excited I 7 тб B 
Feeling of exhilaration 1 $ 55 5 
Total... ; RUNDE 5 21 31 d 


[] 
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TABLE 5 
SDE EBO AND 
PERCENTAGE OF ABSOLUTE DIFFERENCES BETWEEN MEAN Rr Due INTEN Pe a 
Елсн DRUG CONDITION, WITH р INDICES FOR STATISTICAL SIGNIFICANCE 
or Raw AND z SCORES* 
i з. Desoxyephedrine 
Caffeine vs. Placebo Benzedrine in vs. Placebo 
% А 
0 0 ЧҮ ийсе 
Measure or Test abso. р indices abso. p indices abso. p indices 
dif. dif. : „dif. 
in av. in av. m ау. Raw g 
raw Raw 2- гау Raw 2- raw Raw wore 
scores score score | scores score score |scores score 
= 
КИП ыз ке а. уты ca с 2 50-60 20-30 | 17 r 1 9 5-40 sna 
ii = z 2- 2—$ 10-20 2 
Systolic blood pressure. . . . 3 5-10 3o 5 2 2-5 3 огде 
Diastolic blood pressure. 7 2-5 1-2 8 I 1-2 s 16-90 бо 
Pulse ргеззиге...... 4 10-20 30-40 о 90-100 80-90 т 80-090 H 
Breath-holding + NORMEN 8 20-30 10-20 9 20-30 10-20 10 2-5 собр 
Flicker-fusion 5 10-20 30-40 7 I 2-5 3 10-20 5 E 
Discriminatory reaction time 5 10-20 10-20 6 I 5710 Ие: о 10-20 
teadiness in aiming........ 8 30-40 5-10 б 50-60 10-20 т 3074 
ridimensional coordination РЕР r 
СТРОИТ 15 10-20 2-5 31 Ў Fd 22 =з 
Tridimensional coordination I І 
12 Ыза кыы... s 22 5-10 2-5 42 I I 26 EU 5-10 
and-arm sway........ 5 60-70 80-90! 20 2-5 5-10 18 i 26 zo-60 
‘ody sway, eyes closed... ©  9o-1oo 80-90 5 60-70 40-50 11 pa ud 
ody sway, eyes open. 3 60-70 40-50 | 12 5-10 1-2 ъъ жы 1-2 
Medians. шу... лш. 5 10-20 20-30 8 2-5 2-5 9 2-5 e 
: 


* Statistically significant values, i.e., p < .оз are in italics, 


chance alone. 

Two such indices are given for each 
drug, as compared with the placebo: (a) 
comparison of average raw score of all 
subjects at the time of taking the particu- 
lar drug, without regard to the week of 
the experiment, and (b) in terms of z 
scores, or the standard deviations above 
or below the mean, of all persons taking 
the test during the week for which each 
comparison was made. This second index 
corrects for the fact that some of the 
tests showed significant continued effects 
of practice. Where such practice effects 
were fairly large, the second index usu- 
ally shows greater significance, but where 
little improvement resulted from prac- 
tice, the statistical treatment sometimes 
showed slight reversals of significance 
(probably attributable to the small num- 
ber of subjects studied). 

In examining Table 5, it will be seen 
that all the behavioral tests showed in- 


dices favoring use of the three stimulants, 
ranging from moderate to high degrees 
of statistical significance. Breath-holding; 
a measure of motivation and, to some 
degree, of specialized strength, showed а 
moderate improvement for all three stim- 
ulants. 

Visual flicker-fusion, often considered 
to be primarily an indicator of neura 
fatigue or recovery, showed smaller but 
consistent improvement for Benzedrine, 
leser improvements for the other vpid 
stimulants. Speed of visual discrimina- 
tive reaction time was slightly but reli- 
ably improved by all three MANU 
Hand-arm sway was markedly JHprove 
for Benzedrine and desoxyephedrine, 
Slightly improved for caffeine. To а 
lesser extent the same was true for pos- 
tural sway with eyes open. d 

Postexperimental results. A summary 
of results is shown in Table 6. The 
average number of hours of sleep 


y = 


| 


| 
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TABLE 6 


m SUBJECTIVE REPORTS ON SLEEP AND CONDITION FOLLOWING EXPERIMENT* 
Subjective Report Placebo Caffeine Benzedrine Desoxy- 
ephedrine 
Average no. of hours sleep 4-7 
Median no. of hours sleep LI 4.5 1 2 a p 
[rouble falling asleep (no. of subj.) o 4 3 5 
Good restful sleep (no. of subj.) 13 10 її T. 
Good condition alter sleep (no. of subj.) 10 8 10 7 
Poor condition after sleep (no. of subj.) 4 5 4 7 


* Benzedrine was the only drug for which there 


(slightly over four) following the experi- 
ment was surprisingly short. This was 
attributed to the fact that the subjects 
were accustomed to late night hours and 
early rising, and to the noisy daytime 
conditions in the barracks. 

No significant difference was found 
among the stimulants or the placebo 
with respect to average length of sleep 
following the experiment. The stimu- 
lants did not differ significantly from one 
the placebo, in quality 


another, or from 
general condition after 


of sleep or as to 


sleep. 


Summary of results. Of the three stim- 


ulants, in general the best (subjective, 
objective, and postexperimental) results 
were obtained with Benzedrine. Caffeine 
produced desirable subjective reports 
with but little improvement in motor 
performance. Desoxyephedrine produced 
little change in subjective reports but 
produced improvements in motor effects 
that were as good as, OT slightly better 


than, those with Benzedrine. 


Project II: BATTALION MARCH 
EXPERIMENT 

Method. Four batteries of soldiers of 
about 7o men each participated in two 
regular training marches of 10—12 miles 
each on successive afternoons. The 
marches were largely on paved roads, 
over slightly rolling country, with a little 
cross-country work and in warm, humid 


was a report from every subject. 


weather. Equipment carried weighed ap- 
proximately 26 pounds. 

The three stimulants and a placebo, as 
used in Project I, were administered to 
two different batteries of men as follows: 


Battery First March Second March 


No. No. 


E 1—placebo 3—Benzedrine 

F 2—caffeine 4—desoxyephedrine 

G g-Benzedrine 1—placebo 
2—caffeine 


Н 4—desoxyephedrine 


At the end of each march each “man 
filled out individual cards which re- 
ported subjective effects. The more ex- 
tended battery of sensorimotor tests was 
not used in this study. The number of 
men reporting for each drug was as fol- 
lows: placebo, 131; caffeine, 148; Benzed- 
rine, 137; desoxyephedrine, 147. 

Subjective results. Since each drug was 
administered to approximately equal 
numbers of subjects on both marches, 
variation between marches was counter- 
balanced and should not affect interpre- 
tation. 

Ranking the drugs according to favor- 
able effect on the subjects, as indicated 
by responses on the questionnaire card, 
yielded the following results: 

Drug Order 


Least difficulty with march ...... 3.4 2, 1. 
Least foot trouble .. EEEN 
Least leg trouble .. 43.12. 
Least general fatigue .. 
Greater “help” from capsule ....... HS 


Assigning equal weights to each of the 


8 К. Н. SEASHORE AND A. С. Ivy 


above items, the over-all order of merit 
among.the drugs would be 3 (Benzed- 
rine), 4 (desoxyephedrine), 2 (caffeine), 
and 1 (placebo). This finding agrees with 
those of Project I, which showed Benzed- 
rine to produce the best subjective 
effects, but reverses the order between 
caffeine and desoxyephedrine. 

Summary of results. Both Benzedrine 
and desoxyephedrine appeared to pro- 
duce effects which were large enough to 
be recognized by untrained soldiers dur- 
ing a march. None of the stimulants 
showed any greater percentage of ill 
effects: than. did the placebo. The fact 
that at least 15 per cent of the subjects 
taking the placebo reported beneficial 
effects indicates the significance of sug- 


gestion in this as in many other medical 
treatments. 


Projecr III: COMMERCIAL TRUCK 
Drivers EXPERIMENT 


Method. Drivers of large semi-trailer 
trucks, following their usual runs, were 
used for the experiment. Most of their 
work, including loading boxes of gro- 
ceries, driving, and unloading, was done 
at night and alone. The total number of 
working hours ranged from 6 to 15 
hours, with brief opportunities for time 
out for meals. Each driver was tested 
following one of his normal cross- 
country trips. 

Before each trip an envelope contain- 
ing one of the three stimulants or the 
placebo, as used in previous experiments, 
was issued to the driver with written in- 
structions concerning the time (5-6 hours 
prior to end of run) to take the capsule. 
In every case the driver signed a slip 
giving the time he took the capsule. 

Results. Relative shortness of most of 
the routes and inability to maintain fixed 
schedules because of mechanical and 
other difficulties prevented fixed inter- 


vals between drug ingestion and testing 
and precluded a detailed analysis of 
findings. This experiment did establish 
that a considerably longer (6-15 hours) 
and more fatiguing schedule would be 
required before effects of the drugs could 
be properly evaluated on truck drivers. 

In general, while subjective effects of 
the stimulants were desirable and no 
important undesirable side effects were 
produced, there would probably be rela- 
tively slight benefits from routine use of 
the drugs by drivers on ordinary short 
schedules. 


PnoJEcr IV: ARMY TRUCK 
Drivers EXPERIMEN? 


Method. Two groups, each consisting 
of an officer and eight drivers, worked 
on alternate days driving 21/4-ton heavy- 
duty army trucks from 7 A.M. to 12 noon, 
from 1 te 5 P.M., from 6 р.м. to midnight, 
and, after a light lunch, from 12:15 fo 
either 3 or 4:30 A.M. A first capsule of 
either caffeine, Benzedrine, desoxyephed- 
rine, or the placebo was given after 
supper at 6 P.M. and a second capsule о! 
the same kind was administered directly 
after the midnight lunch. Drives were 
made under a vatiety of conditions, in- 
cluding three hours of “blackout” on 
very poor country roads. 

Immediately following completion of 
the drives, essentially the same subjective, 
physiological, and sensorimotor behavi- 
oral tests as used in Project I were made. 

Subjective "results, There were rela- 
tively few negative subjective symptoms 
associated with any of the stimulants and 
no significant differences between them. 
Among the positive subjective findings, 
Benzedrine was reported as eliminating 
sleepiness in over 50 per cent; caffeine 
had a slight effect in a few subjects. All 
three of the stimulants exceeded the 
placebo in respect to the estimate of 


| 
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additional time subjects thought they 
could continue the same work. 

Objective results. Physiological meas- 
urements were statistically significant in 
only two instances: Benzedrine produced 
an average increase of 18 per cent in the 
pulse rate and desoxyephedrine produced 
a 12 per cent increase. Since the normal 
pulse rate for these subjects was lower 
than that of the general population, 
these increases are not viewed as serious. 
Also, none of the other studies with Ben- 
zedrine produced such a pulse rate in- 
crease. 

Flicker-fusion produced small but 
statistically significant improvement and 
the photoelectric aiming test produced a 
slightly greater degree of improvement 
with all three stimulants. Reaction time 
showed small and moderately significant 
differences in favor of Benzedrine and 
} Hand-arm sway and 


desoxyephedrine. 
es open showed 


postural sway with еу 
only moderately significant differences 


in favor of all three stimulants; postural 
es closed showed larger and 
more significant differences for all three. 
Postex perimental results. Only two 
subjects, one of whom had desoxyephed- 
rine, the other caffeine, had any diff- 
culty in falling asleep. The only subject 
reporting feeling bad on awakening had 
received a placebo. 2 à 
` Summary of results. This experiment 
produced less observable or measurable 
degrees of fatigue and therefore fewer 
possible advantages attributable to the 
stimulants. What advantages did appear, 
however, were in line with the findings 
on the subjects in Project I. 
x Drivers EXPERIMENT 


sway with еу 


Project V: TAN : 

Method. Four tank crews, each consist- 
ing of four men, worked for five-hour pe 
tiods on five successive days. Each man 
served as driver for зу hours, in rota- 


tion, thus driving only every other day. 
Since previous experiments seemed to 
indicate that in general Benzedrine was 
the drug of choice among the three stim- 
ulants, this experiment was limited to a 
comparison of Benzedrine with the 
placebo. Each member of a crew received 
the same drug, the capsule being admin- 
istered just prior to the five-hour drive. 
Crews were tested immediately upon 
completion of the runs. 

Subjective results. The only negative 
subjective symptom of even approxi- 
mately statistical significance was the 
greater number of mild headaches and 
complaints about excessive dust under 
placebo conditions. Among the positive 
subjective effects Benzedrine showed only 
moderate advantages in avoiding sleepi- 
ness during the experiment and in reduc- 
ing complaints about muscular condi- 


tions. e 
Objective results. АП the sensorimotor 


tests showed relatively slight absolute im- 
provements under Benzedrine, with mod- 
erately significant improvements in re- 
action time, photoelectric aiming, and 
postural sway with eyes closed. 

Summary of results. Considering the 
short work periods employed, the most 
significant findings in this experiment 
were that administration of the drug 
under the extreme heat, vibration, and 
other aspects of tank operation did not 
produce undesirable side-effects and that 
use of Benzedrine did produce moder- 
ately desirable effects. 


Pnojecr VI: ErrEcrs or Hor-Moisr AND 
Hot-Dry TEMPERATURES UPON PHYSIO- 
LOGICAL AND PSYCHOLOGICAL FUNCTIONS 


At the time these experiments were 
made there was a current belief that Ben- 
zedrine might inhibit perspiration. Since 
it was anticipated that use of the drug 
might be used under desert and tropical 
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conditions, it was important to find out 
if normal body-cooling mechanisms 
would be inhibited by use of the drug 
under hot-dry or hot-moist conditions. 

Method. Eight students (six from 
medical schools) in groups of four each 
served as paid subjects. On six successive 
days sensorimotor performances were 
measured prior to and following expo- 
sure to high temperature conditions, No 
physical work was done. Each group was 
given the preliminary series of tests late 
in the morning, followed by a light lunch 
and administration of either a Benzed- 
rine or a placebo capsule. They were then 
placed in one of the controlled tempera- 
ture rooms for a period of six hours, 

In the hot-moist room, the average 
temperature was 86° F, dry bulb and 
85° F. wet bulb, with a relative humidity 
so high that the air was usually foggy, 
In the hot-dry room, the average temper- 
ature was 117° F, dry bulb, 85° Е. wet 
bulb, with a relative humidity of ap- 
proximately 17 per cent. During the six 
hours spent in the controlled. temper- 
ature rooms, the previously trained med- 
ical students in the group took rectal 
temperatures and pulse and blood pres- 
sure readings on all subjects at intervals 
of approximately 40 minutes. 

Summary of results. Six hours of ex- 
posure to hot-moist and to hot-dry con- 
ditions did not produce evidence of un- 
desirable effects from either Benzedrine 
or the placebo. Operation of the body- 
cooling mechanism was adequate under 
both, as shown by visible evidence of 
perspiration under hot-moist conditions, 
by a very heavy water and salt intake 
under hot-dry conditions, and by absence 
of any unusual changes in rectal temper- 
ature, pulse rate, or blood pressure. The 
slight differences shown in sensorimotor 
measurements were, in nearly all cases, 
in favor of the use of Benzedrine. 


t 
Projecr VII: DESERT INFANTRY MARCH 
| EXPERIMENT 


Method. Since night marches are the 
typical operation under desert warfare 
conditions, marches were started at either 
7 or 8 р.м. Two officers and 16 enlisted 
men participated in each of four experi- 
ments. The first two experiments con- 
sisted of 7 p.m. to 6 А.м. marches of 
17-22 miles, with 8-pound packs, fol 
lowed by guard duty until either 10 о! 
11 A.M. When these experiments did not 
prove to be sufficiently fatiguing, the 
guard "duty was changed to additional 
marching (making a total of about 26-28 
miles) for the second two experiments. 

For the first two experiments only one 
capsule of either Benzedrine or = 
placebo was administered directly mar 
the midnight lunch at 12:30 a.m. On the 
third and fourth marches, a second cap- 
sule of the same kind was administered 
at 6 A.M., just prior to breakfast. Subjects 
reported for the test program at either 
10 Or 11 A.M. 

Subjective and postex perimental үн 
sults. No statistically significant differ- 
ences between Benzedrine and the pla 
cebo were shown for either negative oF 
positive subjective symptoms or fo! 
records of sleep following the experr 
mental periods. Of the few complaints 
of tired muscles, much smaller percent- 
ages were reported following Benzedrine 
administration, . 

Objective results. Of the physiological 
measures of circulatory conditions, ee 
zedrine gave the greatest score in баст 
case, although absolute changes a 
quite small. The best score on each 0 
the behavioral tests was in favor of 
Benzedrine, although only in body sway 
With eyes opened and closed and in 
flicker-fusion were improvements of sta- 
tistical significance, y 

Summary of results. In general, there 


та. 
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appeared a tendency toward improve- 
ment in performance under the Ben- 
zedrine condition, even though absolute 
changes in many instances did not reach 
statistical significance for either the sub- 
jective reports or objective tests. Positive 
influence of the Benzedrine was more 
apparent under the third and fourth ex- 
periments which were more fatiguing 
than were the first two. 


Projecr VIII: DESERT TANK EXPERIMENT 


Method. Four groups of four men each 
served on alternate days for one pretest- 
ing period and four experimental ses- 
sions. The first two experiments used 
six hours of driving time, the third and 
fourth experiments used seven hours of 
driving time. Tests were made after com- 


pletion of the drives. One capsule of 
either Benzedrine or the placebo was 
administered 414—5 hours before testing. 

Subjective and postexperimental re- 
sults. There were no significant differ- 
ences between Benzedrine and the pla- 
cebo for either negative or positive sub- 
jective symptoms. Only two negative re- 
ports on sleep following the experiment 
were obtained, each of which was under 
the placebo condition. 

Objective results. Absolute changes in 
circulatory condition were of no practi- 
cal significance. Although better scores 
were made under the Benzedrine condi- 
tion in all but one (discriminative re- 
action time) of the objective tests, ab- 
solute differences were so small as to be 
of no statistical significance. 


„ DISCUSSION А 


Since too little is known about the 
fundamental nature of fatigue and re- 
covery, it is impossible to interpret in 
detail the present findings. Results of 
behavioral studies such as the present 
will, of course, eventually need to be 
traced back to their detailed physio- 
logical and biochemical bases. Since 
these studies were conducted, new evi 
dence is available about the effects of 
stimulants on the human subjects (1 2, 
3, 5, 6, 8, 9, 10, 11, 24, 25). They point, 
as did the present work, to the subtle 
nature of fatigue and to the necessity for 
having the subjects perform for periods 
much longer’ than conventionally re- 
garded as fatiguing before drug effects 
may be demonstrated reliably. . 

The physiological effects of pud 
may be such that larger absolute va на: 
or larger relative differences in stimu! 
become necessary in order to produce 
the same effectiveness of response. TES 
stimulant drugs used in these experi- 


ments were observed to overcome bore- 
dom and to produce a more alert at- 
titude in the subjects. This may have 
resulted from an influence on the back- 
ground stimulation. Use of stimulants 
may improve the performance of a task 
by facilitating the direction of attention 
to stimuli related to the main task. Thus 
the subject may discover new leads to 
effective action such as short cuts, or 
detect incipient errors which might lead 
to danger if uncorrected. 

In evaluating the preceding experi- 
mental results, certain implications of 
the method employed should be recog- 
nized. Since we usually compared end 
results following use of a stimulant with 
those following use of a placebo, the 
differences measured represent only a 
part of the total fatigue, the remainder 
being effective under both stimulant and 
placebo conditions. Thus our measure- 
ments of differences in fatigue are con- 
servative indices. Also, since we studied, 


12 R. Н. SEASHORE AND A. С. IVY 


primarily, differences between, and те- 
sults of, stimulant апа placebo condi- 
tions, we did not measure psychological 
benefits of drug administration since 
they were also present in the placebo. 

Deleterious side effects or aftereffects 
of the stimulants were notably absent. It 
is probable that this was due in part to 
the moderate dosages used. It is also 
possible that heavy work, such as was 
performed, resulted in rapid, complete 
metabolism of the drugs. Considering 
evidence from the experiments with the 
battalion of men on training marches 
and the more intensive studies made 
with groups of about 16 men each, it 
seems reasonable to anticipate no greater 
ill effects from these drugs than would 
be expected by chance from other mild 
medical treatments—so few, in fact, as to 
be negligible. 

With the possible exception of the first 
experiment, only relatively slight degrees 
of fatigue were observed or measured 
during the entire project. It was gratify- 
ing to learn that the men were in suffi- 
ciently good condition to carry out the 
experiments—which civilians and officers 
alike had estimated as near the limit of 
capacity—with such relatively slight dec- 
rement in well-being and efficiency. 
However, since, in general, the most 
significant benefits from use of the stim- 
Шап appeared in those experiments 
where observable fatigue was greatest, a 
more clear-cut demonstration of statisti- 
cal significance would probably have 
resulted from use of subjects exhibiting 
greater degrees of fatigue. 

Previous laboratory experiments with 
Benzedrine showed relatively little effect 
on sensorimotor coordinations when only 
slight fatigue was involved (4). This 
series of experiments, also, demonstrated 
limitation of benefit from stimulants 
under conditions of only slight fatigue. 
Therefore it would seem to follow that, 


except under certain conditions, stimu- 
lants should be administered only when 
fatigue is greater than that resulting from 
normal work. Exceptions would include 
such conditions as standing guard or 
driving at night, where alertness is im- 
portant. In this connection, it should be 
recognized that, in the vast majority of 
comparisons made between the stimu- 
lants and the placebo in this study, dif- 
ferences were consistently in favor of the 
stimulants. 


Medical Comment and an Opinion 


If tired troops, who must serve re- 
gardless of fatigue, cannot get coffee, а 
stimulant is indicated. Benzedrine will 
keep them awake and alert as does coffee 
but, unlike the occasional effect of coffee, 
will not make their muscular action un- 
steady and jerky. Since it is not A 
lized as rapidly as caffeine, the effect О 
Benzedrine should last longer. А 

We have seen no deleterious effects О! 
objectionable side-reactions in 75 male 
medical students given 10 mg. of Benz 
rine orally. Most reported that, 
hours after taking the dose, they fe : 
asleep readily after going to bed. In the 
physically fatigued soldiers used in these 
experiments, no significant disturbance 
of sleep was observed and no deleterious 
effects from Benzedrine were noted. 

Benzedrine is not a substitute for sleeP 
and rest; it should be used for emerge” 
cies only and its distribution should ре 
kept under supervision. za] 

In tired men or in men doing physica 
work, 10 mg. Benzedrine every six hours 
for two or three doses is not excessive. D? 
light work, 5 mg. as а first dose, to b^ 
repeated in one or two hours, is perhaps 
preferable, although we have not give? 
the 10 mg. in such divided doses. The 5 
mg. dosage would be less likely to harm 


; А ith idio- 
the very occasional subject with idi 
syncrasy, 
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SUMMARY 


A series of experiments was made by 
Northwestern University investigators 
for the Committee on Medical Research 
of the Office of Scientific Research and 
Development. Eight projects were used 
to study the effects of curently used 
stimulant drugs in promoting wakeful- 
ness and improved motivation, as well as 
their effects in overcoming fatigue dur- 
ing prolonged activity. 

The drugs, administered orally in 
identical capsule form, were: caffeine 
sodium benzoate (7-5 gr.) Benzedrine 
Sulfate (10 mg.); desoxyephedrine hydro- 
chloride (5 mg.); and a placebo of milk 
sugar (5 gr). The drugs were always 
called "vitamins" and the projects “Vita- 
min Fatigue Projects” so that the nature 
of the experimental material was un- 
known to the subjects. 


Records and tests included the follow- 


ing: 1 
1. General physiological condition: 
systolic and diastolic blood pressure; 


pulse rate; breath-holding; visual flicker 
test; itemized subjective report —— 

2. Measures of speed and precision: 
visual discriminative reaction time; arm- 


hand steadiness. 
8. Measures of tremor and sway; pos- 
tural sway with eyes open and closed. 
4 Tridimensional coordination. 
5. Postexperimental subjective 16 


ports. 
In the eight exp 


erimental projects, six 
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groups, averaging about 16 subjects each, 
were used, and in one project four groups 
of about 70 subjects each were used. In 
the first four projects effects of all three 
of the stimulants were compared with 
the placebo. Because Benzedrine ap- 
peared to give superior results, only this 
drug was used for comparison with the 
placebo in the last four projects. 

Project I produced degrees of fatigue 
that were more observable and measur- 
able than those of the other seven proj- 
ects. Project I is reported in detail, the 
other projects are merely summarized. A 
summary of significant results of subjec- 
tive reports and objective tests is given 
in the appendices. y 

In general it may be stated that com- 
parison of results, after using each of the 
three stimulants, with those after using 
the placebo, showed the following: 


Caffeine: desirable subjective effects; 
negligible improvements in sensorimotor 
coordinations. 

Desoxyephedrine: insignificant sub- 
jective improvements; significant im- 
provements on sensorimotor measure- 


ments. 
Benzedrine: subjective effects as good 


as those of caffeine; sensorimotor im- 
provements nearly as great as those with 


desoxyephedrine. 


None of the stimulants showed more 
than relatively unimportant side-effects. 


APPENDIX 1-A 


NUMBER OF SUBJECTIVE REPORTS UNDER PLACEBO AND BENZEDRINE 


Project I Project IV Project V Project VII Project VITI 
March & " uc ud 
Subjective Report Guard Truck Drivers Tank Crews Marches Tank Crews : 
Plac. Benz. Plac. Benz. Plac. Benz. Plac. Benz. Plac. Benz. 
Positivesymptoms.... 2 31 1 4 4 8. 6 `% 5 3 
Negative symptoms... 1 13 3o 27 23 124 102 36 41 20 13 
Tired muscles........ 12 & її 3 12 7 o 2 
Headache: 
o 2 5 9 ү E) 3 ï З 
16 14 33 38 32 33 29 3 
6 14 II 13 10 12 21 27 18 Е: 
7 о 2 2 2 о о о о 6 
No effett „ас 2 ° 3 3 26 27 12 8 12 


APPENDIX 1-B 
NUMBER or SUBJECTIVE REPORTS UNDER PLACEBO AND UNDER CAFFEINE 
AND DESOXYEPHEDRINE 


Project I Project IV 


March and Guard Truck Drivers 
Subjective Report 


- soxy- 
А Desoxy- > (Геї Гезох) 
а x) а affeine ne 
Placebo Caffeine ephedrine Placebo С ephedri 
Positive symptoms. ... ra 2 12 9 1 5 3 
Negative symptoms. 113 43 90 27 25 25 
ired muscles.....,........ 12 8 11 5 5 5 
Capsule: 
6 12 12 тї 13 15 
7 2 3 2 o на 
2 о о 3 2 ы 


APPENDIX 2-A 
PERCENTAGE OF ABSOLUTE DIFFERE 


NCE IN OBJECTIVE TEST SCORES UNDER 
PLACEBO AND ВЕ 


” 
NZEDRINE CONDITIONS 


Project I Project Proj бе " Project 
Р х ject Project VI -— 
Measure or Test March a ae e pa oe Poit P | 
3 2 ank Dry-Hot Wet-Hot Ар 
Guard Drivers Crews Ten. Temp. Marches Crews 
* 
17 18* P 5 Я © 8 
ГМ 4 2 2 2 3* 2 
А 5 5* 23% 4 4* : 
i 5 4 3 о 3 4 
14 2 6 9 
[a 3 Е % i 4 4 
б B 
Photoelectric aiming. ...... 6 à 3. i ET i 1 
Tridimensional pursuit} . . art 2 15 
Hand-arm sway......... 20* 20* 
Postural sway: 
1. Eyes closed... 5 26* 14* 12* * 1 
2. Eyes open.... 12 14 г g* 8 ge 3 
Serial discrimeter... = 6 
a EE 
Melissa san cu x 2.8* 8 4.5 ; 8.5 aug 4 h 


* Statistically signifiant (p values .o1—.os). 
T z-score differences given here because of learning function. 
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APPENDIX 2-В 


РЕЕСЕХТАСЕ ОЕ 
CENTAGE OF ABSOLUTE DIFFERENCE IN OBJECTIVE TEST SCORES 
ү 
PLACEBO AND CAFFEINE OR DESOXYEPHEDRINE d 


Р Project I Proj 
March roject IV 
Measure or Test E Baleum (piove 
В Desoxy- 
‘Caffeine hedê Caffeine Desoxy- 
- ерһейгше 
Pulse rate 2 
руне blood pressure 5 3 з [a 
; iastolic blood pressure. 7" 3 р 
Pulse ргеѕѕиге....... 4 B 3 а 
Breath-holding. 8 1o* 3 > 
Flicker-fusion. . . 5 3 P Я 
Discriminative reaction time 5 6* : ae 
Photoelectric aiming. . : + 8 7 5 s 
Tridimensional pursuit. 15* 22* 23* "A 
Hand-arm в\уау........ 00000" 5 18* 3 a 
Body sway: | Ы 
т. Eyesopgn. . «s ЗР о 11 * 
ИЕ . . I9 23* 
2. Eyes сЇозей.........-.++-° 3 qas 13 53, 
Ne BD, «eciam ях erase Ы ne 
5 9 4 8 


nt (p values .01-.05). 


* Statistically significa 
en here because of learning function. 


1 z-score difference giv 
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1. INTRODUCTION 


crease’ understanding of leadership 
among sorority women and to increase 
knowledge of the measurement potential- 
ities of certain new ОГ less well-known 
assessment procedures. Five kinds of 
measurements WGre collected, viz. bio- 
graphical information, peer ratings, self- 
ratings, paper-and-pencil test scores, and 
situational test scores. 
The factorial conter 


specific measurements, 
Council on Education Q and 


18 purpose of this study was to in- 


at of some of the 
such as American 
L scores, 


1 Different phases of this study were carried 
out by different Louisiana State. University 
graduate students working cooperatively under 
the direction of the senior author. Miss Paddy 
Ann Doll was responsible for collecting subjects 
and administering the personal histories, 50С10- 


metric questionnaires, and paper-and-pencil tests; 
Mr. Dean Clair was responsible for the coding 
of the stimulated recall data; Messis. Cecil Wur- 
ster and Robert McGehee were lcaderless group 


discussion observers. ‘The correlational matrix 
and factorial analysis were computed by Mr. 
Wurster with the aid of the IBM department at 
Louisiana State University. А number of others 
served on various phases of the project, includ- 
ing Messrs. William Hawkins, Arnold Gebel, and 


Stanley Klubeck. Financial aid was rendered by 
the Louisiana State University Graduate Coun- 


cil on Research. «Qe 

The authors аге indebted te Dr. Benjamin 
Bloom for aid ia ог; he stimulated re- 
call procedures. 


ganizing t 


was well known; other measurements, 
such as age and year of education, were 
considered intrinsically valid. At the 
other extreme were measures whose con- 
tent was unknown, such as attempts to 
assess in a systematic manner the thought 
processes of subjects by means of the 
"stimulated recall" procedure of Bloom 
(7). Thus, on the one hand, we had ref- 
erence variables about whose factorial 
composition we were fairly sure; we also 
had variables such as the Guilford-Zim- 
merman Temperament Survey scores or 
leaderless group discussion (LGD) scores 
about which we had some previous en 
perimental evidence; and we had a mass 
of unknowns. 

In addition to this exploration into 
the factorial composition of various 
measures, we also were in a position to 
examine the extent to which successful 
leadership behavior of individuals varied 
as a function of three situations: (а) in- 
dividual sorority activities, (b) discus- 
sions among representatives from seven 
sororities, and (c) nonsorority university 
activities. In addition, study was made 
of the extent to which successful leader- 
ship behavior of individuals was a func- 
tion of the mode measurement. 

The reader will note our failure to 
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mention the concepts of criterion, and of 
validity as evaluated by correlation with 
a criterion. We feel it would be unwise 
to label arbitrarily some measures as as- 
sessments or predictors and others as ap- 
praisals or criteria, since we were not par- 


ticularly interested in the extent to 
which we could predict scores on some 
of the variables if scores on some others 
were known, McClelland (14) has sum- 
marized the rationale of this method- 
ological position. 


П. SUBJECTS AND ADMINISTRATIVE PHASES IN THE 
ASSESSMENT PROCESS 


A. SUBJECTS 


The seven largest sororities on the 
Louisiana State University campus 
agreed to participate in this research 
project. The total membership of pledges 
and actives from each of the seven sorori- 
ties was respectively 67, 53, 47, 46, 45, 41, 
and 36. Twenty volunteers were obtained 
from each of the seven sororities. These 
140 girls were divided into so groups, 
each containing one representative from 
each sorority. Their scholastic standing 
ranged from freshman to senior in the 
university. The average subject was just 
under 19 years old (18.97) and had com- 
pleted 2.16 semesters of college. (The 
respective standard deviations were .99 
and 1.13.) 

Before the beginning of the project, 
the seven sororities were told that the 
general nature and purpose of the pro- 
gram Was to -assess potential ang actual 
leadership through: Psychological meas- 
ures. 

The subjects were motivated to vol. 
unteer in two ways: (а) each girl was 
promised that a personal letter would be 
sent to her discussing her assessment 
based on the various phases of the re- 
search in which she participated, and 
(b) each sorority would be informed as 
to its standing in relation to the other 
six sororities. This double incentive was 

successful in recruiting the necessary vol- 
unteers. 


B. ADMINISTRATIVE PHASES 


Each of the 20 groups of subjects was 
subjected to a three-phase testing pro- 
gram. 

1. First phase. Each group of seven 
subjects, one subject representing each 
of the seven participating sororities, was 
convened for an initially leaderless group 
discussion of one-half hour. During this 
first phase, two observers rated i the 
amount of successful leadership activity 
(LA)? each participant displayed during 
the discussion. Two other observers 
counted the number of responses each 
discussant made; this was used as an 
index of her participation (PN). 

2. Second phase. The girls were 
ranked according to the extent to which 
each had displayed successful leadership 
behavior during Phase 1 and were ae 
different assignments for the secon’. 
phase according to their respective ranks 
attained, The girls ranked second, fourth, 
and fifth and as many of the girls of rank 
one, three, six, and seven as had the 
time, after rompleting other tasks (5, 12)» 
were administered the Guilford-Zimmer- 
man Temperament Survey, Fa 
of the subjects were able to complete al 
ten subtests of the survey, while 76 com- 
pleted at least the first five subtests. | 

All 140 subjects completed a series О 

*Letters are the code assigned the measure 


Е and 
ment. See Table 1 for all the measurements 
their code letters. 
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sociometric questionnaires concerning 
their own sorority. Peer ratings, NP, NO, 
NS, NR, VS, AD, and NI (to be described 
later), were obtained at this time. 
Finally, all subjects filled out a per- 
sonal history blank and a, questionnaire 
concerning their motivation to be 
leaders. The measures (described later) 
which were obtained from this procedure 
included YR, CA, UA, UL, SL, and SS. 
3. Third phase. The same group of 
seven as in the first phase was recon- 
vened and subjected to a second initially 
leaderless group discussion from which 


the rating of amount of successful lead- 
ership activity (LB) exhibited by each 
participant was obtained. 

The second discussion was recorded 
and immediately played back to the par- 
ticipants for the purposes of stimulated 
recall analysis to be described later. 

4. Other measures. А number of other 
measures were obtained from records at 
the registrar's office. These included each 
subjects scholastic average (PA) and 
American Council on Education Psycho- 
logical Examination scores (AQ and AL). 


Ш. THE VARIABLES OF THE STUDY 


We will now describe or define each of 


the variables, data on which were col- 


lected in this study. 


The variables have been ca 
method by which scores 


for them were obtained. The five modes 
of data collection were: (a) biographical 
information blanks, (b) peer ratings, (c) 
self-ratings, (d) paper-and-pencil tests, 
and (e) situational tests. Table 1, a list 
of the variables and their codes, is pro- 
vided for easy reference. 

AL INFORMATION 


tegorized 


according to the 


А. BIOGRAPHIC. 
information was col- 


Biographical 
lected from school records and from a 
biographical information blank which 
ase 


Hed out in the second ph 
and second group dis- 
on another day). The 


all subjects fi 
between the first 


cussions (or else, 
seven variables are as follows: 


1. Semesters of education (YR). The number of 
semesters of college work completed by à subject. 

о, Chronological age 10 the nearest birthday 
(CA). ‹ 

g. Extracurric 
tivity per semes 
list the names of 
ganizations they now 
to on the LSU campu: 
addition, they were as 


nonsororily ac- 
s were asked to 
all clubs, committees, and or- 
belonged to or had belonged 
s outside of the sorority. In 
ked.to indicate the number 


ular, university, 
ter (UA). Subject 


of semesters they had belonged to each group. 
The final index used was the total number of 
semesters of membership mentioned for all groups 
divided by the number of semesters on campus. 

4. University, nonsorority, leadership activity 

per semester (UL). Subjects were asked to indi- 
cate the offices they had held or were holding in 
the organizations they had listed for determining 
UA. The more than one hundred offices men- 
d were assigned weights by five judges from 
to their importance and signif- 
of the extent to which the of- 
designated position was a leader. 
The five judges were experienced student leaders 
not in the study. UL was obtained by assigning 
appropriate weights to cach office reported by a 
subject, summing and dividing by the number of 
semesters the subject had spent on the campus. 
The last division was performed for the same 
s was given above for UA. 
L was considered to be a rough estimate 
atus—as distinguishable from 
esteem—of the member at the university outside 
her sorority. University leadership status was 
conceived as the relative extent to which the 
university leadership positions held by a subject 
are of significance, importance, or value in con- 
tributing to the maintenance or progress of the 
group within which the position is found. 

Be Sorority leadership activity per semester 
(SL). This index was derived in the same way 
as UL, except that the offices that subjects listed 
were inside instead of outside their sorority. SL 
was conceived as measuring the extent to which 
each subject had status at present and in the 


past in the sorority. 
6. Scholastic point average (PA). This average 


or cumulative point-hour ratio was obtained for 


tione 
o to 4 according 
їсапсе in terms 
fice-holder of a 


reason à: 
The U 
of the leadership st 
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each subject from the registrar. In the academic 
scoring system at LSU, A—g, B=2, C=1, and 
D and F=o. The sum of the cross products of 
grades earned for hours taken, divided by hours 
taken, yielded the point average. 

The collapse of D and F into one category 
served to reduce the variance of this measure 
somewhat and thus correlations between PA 
and other measures tended to be somewhat con- 
servative. 

7. Socioeconomic status (SS). Each subject was 
asked, at a later date after the assessment had 
been completed, to indicate her father's оссира- 
tion and education апа also to indicate her own 
religion. Mentioned Occupations were classified 
and assigned points as follows: professional, man- 
agerial, administrative, +3; white collar, sales, 
clerical, small business, +2; skilled laborer, 4-1; 
semiskilled and other, о. Mentioned parental 
educational level was scored as follows: college 
graduate, +3; some college, +2; high school 
graduate, +1; and eighth grade, o. Religion 
Was а more difficult category to score because of 
the peculiarly different status of Catholics in 
south Louisiana, especially in the larger cities, 
as compared with most other parts of the 
United States, It was decided to score Episco- 
palians, Presbyterians, etc. as 2, Catholics and 
Methodists as 1, and Baptists and Church of 
Christ as o. It is probable that this use of 
religion as a means of socioeconomic stratifica- 
tion was seriously in error and may have served 
to negate much of the usefulness of the socio- 
economic index, which was the sum of the 
weights assigned for parental occupation, edu- 
cation, and religion. Furthermore, since the so- 
rority subjects probably represented a severely 
restricted range in socioeconomic status, the 
likelihood was low that this index would pro- 
vide much reliable discrimination, 


TABLE т 


A LIST OF THE VARIABLES USED IN Tuts 
STUDY AND THEIR CODE LETTERS 


A. Biographical Information 
YR —Semesters of education 
CA Chronological age to the nearest birth- 
ау 

UA —Extracurricular, university, nonsoror- 
ity activity per semester 

UL —University leadership activity 
mester 

SL —Sorority leadership activity per [se- 
mester 

PA —Scholastic point average 

SS —Socioeconomic status 

Peer Ratings (of Own Sorority Sisters) 

NP —Nomination for president 

NO —Nominations for organizer 

NS —Nominations for public speaker 

NR —Nominations for representative 


per se- 


m 


TABLE 1 (Continued) 


VS —Visibility 
AD—Overt social adjustment 
C. Self-Ratings 
NI —Self-esteem : 
UM—Motivation to attain university leader- 
ship status я 
SM —Motivation to attain sorority leader- 
ship starus 
D. Paper-and-Pencil Test Scores А 
1. American Council on Education Psycho- 
logical Examination 
AQ—Numerical aptitude 
AL —Verbal aptitude 
- Guilford-Zimmerman Temperament Survey 
ZG —General activity, energy vs. inactiv- 
ity, slowness в Я 
ZR —Restraint, seriousness vs. impulsive- 
ness, rhathymia 
ZA —Ascendance, social boldness vs. sub- 
missiveness 
ZS —Social interest, sociability vs. shy- 
ness, seclusiveness а 
ЖЕ —Emotional stability уз. emotional in- 
stability, depression ate 
ZO —Objectivity vs. subjectivity, hyper- 
sensitiveness 
ZF —Friendliness, agreeableness vs. hos- 
tility, belligerence , 
ZT —Thoughtfulness, reflectiveness Vs. 
thoughtlessness, extraversion | 
ZP —Personal relations, cooperativeness 
vs. criticalness, intolerance 

ZM—Femininity vs. masculinity of emo- 

tions and interest 
E. Situational Test Scores 
1. Leaderless Group Discussions x 
А —Amount of successful leadership ac- 
tivity displayed in the first initially 
leaderless group discussion . 

LB —Amount of successful leadership ac- 
tivity displayed in the second ini- 
tially leaderless group discussion 

PN—Amount of participation or at- 
tempted leadership activity in the 
first initially leaderless group dis- 
cussion ` 

EF —Average efficiency of the two dis- 
cussions in which subject partici- 
pated 


Stimulated Recall Analyses of Thought 
Processes 


SE —Self-oriented 

AN—Or‘ented towards another person or 
persos 

GR—Oriented towards groups rather than 
individuals 

AP —Relevance to attaining formal group 
goals 

СЕ —Certainty or assuredness fer 

A—Disagreement or agreement rat! 

than neutral 

SN —Hostile and belligerent 4 

PR —Concerned with group processes an 
dynamics 

EV —Evaluative 


cx ELE e ERR NN 
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Two raters independently scored the socio- 
economic status for cach subject according to 
the schedule described above. The correlation 
between their assigned values was .97- 


B. Perr RATINGS (or OWN 
Sore@rity SISTERS) 

Esteem has been defined elsewhere (4) 
as the extent to which a member of a 
group is perceived by the others in the 
group to contribute (or to be likely to 
contribute) to the maintenance and prog- 
ress of the group—regardless of the mem- 
ber's position. Esteem is associated with 
the concept of meritorious performance. 

On the other hand status can be re- 
garded as the extent to which any mem- 
ber—regardless of his personal merit— 
can contribute to the maintenance and 
progress of his group because of the 
worth or importance of his position. 

It has been shown both deductively 
and inductively that a member's poten- 
tial to lead others successfully is a func- 
tion of his status and his esteem. There- 
fore it was felt important to obtain esti- 


mates of the extent to which our sub- 
Actual offices held 


be a fairly “риге” 
atus. Peer ratings 
adequate meas- 


jects varied on both. 
(SL) was conceived to 
measure of sorority sí 
were necessary to obtain 

n sorority esteem. 
E? d E that if members were 
asked to choose each other for араба 
of importance to the sorority S ce 
tenance and progress, such as presi ent, 
the choice would be based primarily on 
expectations or perceptions of the port 
of the possible nominees, as = ң 
the sorority. Thus, it was expected tha 
the nomination procedure would pro- 
vide reasonable indices of esteem rather 


ат af 
than status. However, 1t W as realized i 
although conceptually 


status and esteem, 
probably be cor- 


distinguishable, would 
related to some degree. 


Since status'is much more likely to be 


a matter of opportunity, seniority, for- 
tuitous circumstances, and other factors 
unassociated with personal characteris- 
tics, it was hypothesized that esteem 
would provide a necessarily "purer" 
measure of leadership potential than 


status per se. 


1. Nominations for president (NP). During the 
second phase, each of the subjects was presented 
a list of all the members of her own sorority, 
whether or not they were included in the 140 
subjects of this study. She was asked to select the 
21 (including herself) with whom she was most 
familiar. She then was requested to indicate the 
seven from the 21 she would most want to be 
president or hold some high office in the so- 
rority, and the seven she would least want to 
be president or hold high office. Each rater 
thus was forced to rate only those girls with 
whom she was fairly familiar. It was hoped this 
would reduce the artifactual tendency of girls 
to be selected or rejected merely on the basis of 
visibility. Any remaining correlation. between 
estcem and visibility would then have to be 
attributed mainly to elements other than meas- 
urement contamination. 

Scores for each of the 335 members df the 
seven sororities were obtained in the following 
manner: Each ratee was credited with two points 
every time someone most wanted her for presi- 
dent, one point when in the selected 21 and in 
neither the top nor bottom seven in demand, 
and no points when chosen as least wanted for 
the presidency. Her total points were divided by 
the number of raters who placed her in the “g1- 
most-familiar" category. Since no two members 
of the same sorority ever appeared together in a 
group discussion, peer ratings were free of con- 
tamination which might have occurred if any 
raters had had the opportunity of observing 
those they rated in the leaderless group discus- 


sion. А 
Table 2 shows the estimated reliabilities for 


NP for each of the seven sororities and the 
number of ratees per sorority. To obtain these 
reliability estimates, the twenty raters of a given 
sorority were split into two samples and ratees’ 
NP scores based on ten raters were correlated 
with their scores based on the other ten and 
corrected by the Spearman-Brown formula. 
Table 2 shows that the estimated reliabilities for 
NP for each of the seven sororities were .85, 
83, .78, 65, 90, .73, and .85 respectively. The 
median of .85 reflected the large number of 
raters upon whose judgment each rating score 
was based. 

2, Other nominations. NO, NS, and NR were 
obtained in the same way as NP. All four were 
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concerned with the extent to which each subject 
was nominated by her sorority sisters for posi- 
tions of significance to the sorority's existence. 
Hence, all four were conceived as relevant esti- 
mates of the sorority leadership potential of the 
subjects on the assumption of the validity of the 
hypothesis that individual differences in esteem 
in a group accurately forecast differences in fu- 
ture leadership activity. 

NO concerned the nomination of subjects who 
“promote and organize the sorority’s activities”; 
NS involved selection of members to address an 
audience of sorority alumnz; NR concerned the 
choosing of peers to represent the sorority at a 
national convention. 

Table 2 displays the corrected split-half relia- 
bilities of NO, NS, and NR. 

3. Visibility (VS). Visibility was the extent to 
Which a subject was well known in her sorority. 
This measure was the number of times a гаїсс 
was placed with the 21 sorority members a 
rater was willing to nominate or reject during 
the voting to obtain NP, NO, NS, and NR. 
Reliability estimates were obtained in the same 
manner as for the preceding variables and are 
shown in Table 2. It was hypothesized that visi- 
bility would be associated with esteem. That is, 
a person would have to be well known in order 
to be selected for positions of importance. 

4. Overt social adjustment (AD). During the 
second phase, a list of the members of her own 
Sorority was given to each subject along with 
the following directions: 

“Below is a list of all your SOrOrity sisters. 
Strike out your own name and the names of all 
girls you do not know at all. 

"Next, indicate which of the following de- 
scriptions generally applies to each name by 
placing the letter of the description which ap- 
plies in front of each name. If you are in doubt 
about some letter assignment, place a circle 


around the letter or letters which you assign 
with uncertainty, А 


“Assign one letter to all the appropriate 
names before proceeding to assign the next 
letter.” 


Letter Code 


A—idealistic, cooperative, adventurous, grateful, 
soft-hearted, friendly, erthusiastic, reason- 
able, trustful . 

B—timid, withdrawn, thankless, hostile, secretive, 
irrational, pessimistic, unhappy, suspicious, 
short-tempered, obstructive 

C—persevering, practical, self-controlled, calm, 
patient, loyal, honest, mature, deliberate | 

D—quitting, evasive, excitable, impatient, ir- 
ritable, impulsive, unreflective, immature 

E—boastful, conceited, assertive, headstrong, ех- 
hibitionist 

F—slipshod, conscienccless, simple, undepend- 
able, absent-minded, slow, quitting, unin- 
quiring е 

G—thoughtful, analytical, wide interests, consci- 
entious, sophisticated, intellige t, independ- 
ent mind 

The number of B's, D's, E's, and F's assigned a 
ratee by those that rated her was subtracted from 
the A's, C's and С” and divided by the number 
of persons who rated her. The clusters repre- 
sented seven surface traits obtained by Cat- 
tell (8) by factorial methods. It was assumed that 
these observable characteristics had at their 
roots a common source trait of social adjust- 
ment. The socially well-adjusted girl was thought 
to manifest A, C, and G traits while the so- 
cially maladjusted subject was thought more 
likely to exhibit B, D, E, and F characteristics. 


C. SELF-RATINGS 


Three self-ratings were obtained. 


1. Self-esteem (NI). This measure was the 
sum of the +2 and +1 categories into which 
cach subject assigned herself on NP, NO, NS, 
and NR. It was thought to provide an estimate 


TABLE 2 


CORRECTED SPLIT-HALF REL 


IABILITIES or NP, NO 
By Sorority 


» NS, NR, VS, NI, UM, лр SM, 


бый. Sorority Ё 
ae 2 
A B С р Е Е G 
NB 43s 85 -8s 78 65 90 Е 8 85 
NO 55 8 0.9 88 Bs à 22 i85 M 
NS 335 83 99 83 EH +73 73 ‚бо 81 
NR 335 86 74 78 -74 -83 77 -65 17 
уд. CES 85 98 74 -84 63 79 89 A 
NI 140 67 .8o 77 . 68 .68 75 71 
UM 140 78 -86 84 93 94 97 80 86 
SM 140 87 59 e 


-93 -92 -91 -84 90 
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of the subject’s self-esteem—the extent to which 
she regarded herself as of worth to her sorority 
regardless of her present position. By comparing 
each subject's self-assignments on NP and NO 
with those on NS and NR, an estimate of the 
reliability of NI was obtained and corrected, 
sorority by sorority (sce Table ғ). The median 
reliability was .71. » 

2, Motivation to attain university leadership 
status. (UM). During the second phase, all 140 
subjects were administered a questionnaire sim- 
ilar to the following: 

“For cach of the following university offices, 
please indicate your true feelings by placing next 
to the office the number of one of the five state- 
ments listed below that best describes it.” 

1, I would not serve even if I were drafted 


for the office. 

з. I would serve only if 

3. I don't care whether or not I am 
or appointed to the office. 

4. I should, like to be elected ог ap) 
the office. 

5. I would try my hardest t 
appointed to the office. 


drafted for this office. 
elected 


pointed to 


o be elected or 


Coed vice-presi- Dormitory offi- 
cer 


dent 
. — Student presi- .. Purple Jackets 
dent of your? officer 
YWCA officer 


college 0 t 
____-Any office in ———Officer in reli- 
your college gious organiza- 


— — Student council tion 
representative ..  —Jnterdormitory 
.. President of Council member 
your class . Honor Court 
member 


_ High officer in 
any honorary ог- 
ganization 

. . High officer ina 
scholastic organ- { 
ization Officer 2n р 

—— AWS. officer fessional club or 

group 


____О{йсег of inter- 
sorority group 

Officer in Pan- 
hellenic group 


The sum of all assigned numbers was COn- 
ceived as an estimate of motivation. 

Odd-even reliability corrected by the Spear- 
man-Brown formula for each of the seven SO- 
rorities is displayed їп Table 2. The median 
reliability of .86 was considered satisfactory. It 


was hypothesized that many indices of leader 
bited during the 


behavior such as that exhi 1 
leaderless discussions would be а function 0 
motivation to be a campus leader. , 

sorority leadership 


to attain e 
е was obtained in the 


3. Motivation 
1. The sorority offices 


status (SM). This measur 
same manner as was UM 
listed were as follows: 
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ТЕЕ 
President Magazine chair- 
______Vice-president man 
= Secretary — — Activities chair- 
— — Treasurer man 
ек2. Pledgemistress Athletic chair- 
— — .Historian man 
Scholastic chair- Parliamentarian 
man Reporter, press 
- — Membership chairman 
chairman — — Social service 
. — — Panhellenic rep- chairman 
resentative — — —Social chairman 


Cultural pro- 
gram chairman 

The obtained median reliability of .87 was 
considered adequate. (See Table 2.) 


— — Sergeant-at-arms 


D. PaPrR-AND-PENCIL TEST SCORES 


Aptitudes and personality traits were 
assessed by wellestablished paper-and- 
pencil procedures. 

The American Council on Education 
Psychological Examination provided two 
aptitude assessments and the Guilford- 
Zimmerman Temperament Survey pro- 
vided ten personality measurements. 


1, Numerical aptitude (AQ). This was the Q 
f local norms obtained from the 
es were obtained from a campus 
esting entering freshmen 
encies of other colleges 
transferred. ACE scores 
bjects by these means. 


score in terms O! 
АСЕ. These scor 
bureau responsible for t 
or from appropriate agi 
from which subjects had 


were collected for 136 su 
2. Verbal aptitude (AL). This was the L score 


of the ACE. Both L and Q were considered to 
have satisfactory reliabilities and to be indica- 
tive of verbal and numerical aptitude. (For a 
survey of the literature on the ACE the reader 
is referred to Super [18]) These measures were 
included in this investigation because of the 
large number of studies available which sug- 
gested that the leaders in many kinds of social 
situations tend to surpass nonleaders in intel- 
lectual capacity. Moreover, the L score had been 
[ound correlated with leaderless group discus- 
sion behavior by Wurster and Bass (22) and 
by Bass and Coates in studies of leadership in 
ROTC. 

3. Guilford-Zimmerman Temperament Survey 
It was possible to obtain five subtest 
ZG, ZR, ZA, ZS, and ZE, for 76 of the 
s and all ten subtest scores for 49 
ford-Zimmerman Temperament Sur- 
vey. Unfortunately there was some bias in the se- 
Jected samples. Those who scored highest or 
est in LGD score in the first of each of the 


scores. 
scores, 
140 subject 
on the Guil 


low 
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discussions (LA) were administered Rorschach 
tests or personal interviews during the second 
phase and were not generally available to take the 
‘Temperament Survey. Correlations between LA 
and the Temperament scores were thus attenu- 
ated slightly by the restriction in range in LA? 
In addition it is expected that some slight at- 
tenuation may have appeared in the correla- 
tion between Temperament scores and any vari- 
ables which correlated with LA as well as be- 
tween Temperament scores which correlated with 
LA. No corrections for restriction in range were 
made, however, because the effects of the re- 
striction were small and usually not direct. 

The Guilford-Zimmerman Temperament Sur- 
vey was selected to provide a battery of person- 
ality reference vectors for the factor analysis 
since the battery had been constructed by factor 
analytical methods. Some evidence was avail- 
able concerning the battery's factorial and ex- 
ternal validity. Adequate reliabilities were re- 
ported. Moreover, the inventory had been de- 
veloped and standardized on a college popula- 
tion (11). 

The definitions of the ten Subtest scores are 


displayed in Table 1 and need not be repeated 
here. 


It was recognized that the 1 


It arge amount of 
missing data in these tests would make correla- 


tions’ between them and other variables less reli- 
able. The choice the investigators faced was elim- 
inating them from consideration and losing these 
important means of connecting the results of our 
study to a large mass of personality literature, 


or taking a chance by assuming that the ob. 
tained correlations we: 


what they would have been ha 
selective missing data. The inv 
to risk being in error, Ho 
should keep in mind these i 
evaluating the results of the 


estigators decided 
Wever, the reader 
mperfections when 
factor analysis, 


E. SITUATIONAL Trsr SCORES 
1. Leaderless Group Discussion 


Following is a description of the means 
by which each measure was obtained. 


a. Amount of successful leadership activity dis- 
played in the first initially leaderless discussion 
(LA). Each group of seven girls was subjected 
to two initially leaderless discussions, one in the 
first phase of the assessment program and one 
in the third phase. The seven girls each repre- 
sented a different sorority and were relatively 
unacquainted with each other. This was done 


“The reader is referred to Bass, McGehee, et 


al. (5) for a more detailed account of this re 
striction and its effects. 
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to make the leaderless discussion initially free 
of a status hierarchy. Bass and Wurster (6) have 
shown that leaderless discussion behavior is 
closely associated with any previous status struc- 
ture which may exist among the participants. 
The extent to which the leaderless group dis- 
cussion was free of such influence was demon- 
strated by the correlation of .10 which was found 
between sorority leadership status (SL) and 
leaderless discussion performance (LA). It was 
assumed that LGD performance would be asso- 
ciated primarily with permanent personality 
characteristics rather than the more situationally 
derived status. Thus, continued successful lead- 
ership activity displayed in the first leadcrless 
group discussion could be attributed in large 
part to the esteem (perceived ability to con- 
tribute to the group's effectiveness) gained by 
cach of the participants during the discussion. 
Esteem, in turn, would depend more on personal 
factors such as verbal ability and social bold- 
ness rather than on factors associa ‘ed with par- 
ticipants’ positions in their respective sororities, 
such as length of time in the sorority. 

Since sorority status could undoubtedly also 
be associated with esteem, we would expect some 
correlation between sorority status and leaderless 
discussion success, but this would occur because 
both would be associated with some common 
personal factors such as social maturity. 

The initially leaderless' group discussion was 
administered as follows: 

A designated group of seven girls was arranged 
in the shape of an inverted V with two well- 
trained observers seated at the open end, The 
subjects were given a list of questions such as 
"Should coeds marry while still in college?"; 
"Are girls' schools better than coeducational col- 
leges?"; or “On what bases should sorority 
pledges be selected?" "They were directed to se- 
lect one question and to discuss it without help 
from the observers for 3o minutes to arrive at 
a set of conclusions about the question, 

Fifty-two questions were randomly divided 


€ of which was presented 
€ questions for discussion 
imulating enough to pro- 


nute discussion and to be 
А : 
ot a general enough nature that it could be 


assumed that all Participants had a fairly equal 
fund of knowledge about each issue. This helped 
keep at a mi the effects of knowledge 
lation as a source of in- 
the attainment of leader- 


were designed to be st 
vide for a fell 30-mir 


у Means of observers’ rat- 
author has defined in detail 
cept of leadership as used 
ship is conceived to be an 
ween any two or more members 


OC 
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Of a group. For two members, А and В, a suc- 
cessful leadership interaction takes place when B 
changes behavior in a direction desired by А 
às a consequence of A's act. If B fails to change, 
A's act is unsuccessful or aborted. For the group 
аз a whole, the amount of successful leadership 
activity by one member, A, can be measured by 
the extent to which his behavior results in the 
movement of his group in a shared direction— 
that is, A's successful leadership is the extent 
to which the group is able and willirig to change 
in a direction desired by A. 

"Two trained observers independently indicated 
оп a five-point scale the extent to which cach 
participant of an initially leaderless group dis- 
cussion displayed seven highly intercorrelated 
behaviors (av. r = .85) all of which were 
deemed items indicative of the extent to which 
cach participant displayed successful leadership, 
le. moved her group in a shared direction. The 
seven items were: 

1. She was effective in saying what she wanted 
to say. 

з. She offered good solutions to the problem 
discussed, 

3. She showed initiative. 

4- She clearly defined the problem. 

5. She motivated others to participate. 

6. She influenced the participants. ^ 

7. She led the discussion (a summary rating). 

A participant's LA score was the sum of points 
received for each of the seven items of behavior 
from both observers. The correlation. between 
the two observers when corrected by the Spear- 
man-Brown formula gave an estimated reliability 
of .91 for LA. The correlation of .75 between 
LA and LB, the same measurement made during 
the second discussion, was an estimate of both 
measures’ test-retest reliabilities in this study. 

b. Amount of successful leadership activity 
displayed in the second initially leaderless group 
discussion (LB). This was obtained during the 
second LGD in the same way as LA, LB had 
à corrected split-rater reliability of .84. 

c. Amount of participation or attempted 
leadership activity in the first initially leaderless 
&roup discussion (PN). Two observers, other than 
those whose estimates were used to obtain LA, 
recorded the number of responses emitted by 
each discussion participant. PN is the simple 
Sum of all these recorded responses. PN was 
induded in the study because it provided a 
means for testing a number of hypotheses con- 
cerning attempted, successful, and aborted 
leadership behavior. A number of earlier studies 
(1, 2) have disclosed the existence of correlations 
ranging from .65 to .gi between various indices 
of Participation and tendency to succeed as a 
leader, 


It was assumed that almost all participation 
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in a highly ambiguous social situation could 
be considered attempts to change the perception 
or behavior of others, hence almost all participa- 
tion in such situations could be considered 
attempted leadership. 

Attempted and successful leadership activity 
correlate by definition (4), for all successful 
activity must be attempted. But the reverse 
does not hold. Attempted leadership activity 
may be either successful or aborted. Thus, the 
part-whole correlation between the two may be 
regarded as expressing a nominal rather than 
a postulational or empirical relationship. 

The mean number of responses per subject was 
149.6. The correlation between the two observers 
gave an estimated split-half reliability of .95 for 
PN. 

d. Discussion efficiency. Two observers rated 
the extent to which each of the 20 pairs of 
discussions was efficient—i.e.,, attained the goals 
set forth in the problem selected by the group 
with a minimum waste of time and effort. The 
average correlation between the two observers’ 
five-point ratings of efficiency for the so first- 
phase discussions and second-phase discussions 
was .75. The mean efficiency of the two discus- 
sions in which a subject participated was assigned 
to her as a discussion efficiency score. It was 
hypothesized that variations in discussion effi- 
ciency would be associated with various medsures 
of individual differences. 


2. Stimulated Recall Analyses 
of Thought Processes 


a. Method. The stimulated recall analyses were 
based on a technique developed by Bloom (7). 
The second initially leaderless discussion was 
recorded on tape. As the discussion progressed, 
the senior investigator made note of ten "c tical 
points" along the way (eg, a long silence 
occurred, a dogmatic assertion was made, a 
question was posed). The tape recording of the 
discussion was played back immediately to the 
girls. Each time the recording was stopped at 
a critical point, the subjects wrote down what 
they believed their thoughts were at that point 
during the discussion, 

b. Content analysis. Content analyses of the 
protocols of each subject were made b two 
trained raters. The mode of analysis was “тайот- 
made" for the present study, although many of 
the categories had been used earlier by Bloom. 

Since productivity varied considerably because 
a subject could report more than one thought 
per critical point (and many did), and since 
productivity per se was not of prime concern 
in the analysis, the number of thoughts coded 
in a particular manner was converted to a 
percentage of the total number of thoughts 
expressed. Each thought was classified into a 
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number of different categories which were not 
necessarily mutually exclusive. 

c. Indices. Listed below are each of the final 
indices which were obtained from the analysis. 
Estimates of the reliability are either based 
on the correlation (corrected by the Spearman- 
Brown formula) between two raters’ independent 
categorizations of a random sample of 70 of the 
140 protocols, or are mean estimates, 

1. Self-oriented thoughts (SE), r—.82. 

з. Thoughts oriented toward another person 
or persons (not groups) (AN), r—.56 
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3. Thoughts oriented toward groups rather 


than individuals (GR), r—.82. 


4. Thoughts relevant to attaining formal 


Sroup goals (AP) r—.56. 


5. Thoughts certain or dogmatic (CE), r—.67. 
6. Thoughts approving or disapproving rather 


than neutral (DA), r—.64. 


dynamics, interaction 


7. Thoughts hostile or belligerent (SN), r—.68. 
8. Thoughts concerning group processes, group 
among persons (PR), 


r—.50. 


9. Thoughts evaluative (EV), 


IV. RESULTS 


Matrix of intercorrelations. Pearson 


product-moment correlations were com- 
puted among all 41 variables. The re- 


sulting matrix of correlations among all 
except the stimulated recall variables is 
displayed in Table 3. Table 4 shows the 


TABLE 3 


I 


NTERCORRELATIONS AMONG THE ASSESSMENT VARIABLES 


Vari- Biographical Information 
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intercorrelations among the stimulated 
recall variables. To save space, the cor- 
relations between the stimulated recall 
variables and the others have been omit- 
ted since all but two were not significant 
at the 1 per cerit level of confidence. 

The factor analysis. The matrix of in- 
tercorrelations was factored by means ol 
a group clustering method ol multiple- 
factor analysis outlined by Cattell (9). 
The centroid axes were rotated to psy- 
chologically meaningful positions and to 
as simple a structure as possible. Ortho- 
gonality was maintained between all ro- 
tated factors for reasons which will be 


TABLE 3 


(Exckpr THE STIMULATED RECALL INDICES) 
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cited later, although an oblique solu- 
tion for the first two factors would have 
been superior. 

Table 5 shows the 11 factors which 
remained after rotation. The loadings of 
variables on the eleventh factor were so 
small upon completion of rotation that 
this last factor was considered to account 
for a negligible amount of the common 
variance among the measurements. 

'The communality of each assessment is 
shown, together with the variance spe- 
cific to the variable where it was possi- 
ble to obtain reliability estimates from 
the data. 


(continued) 


Guilford-Zimmerman 
Temperament Survey Scores 


Situational Test Scores 


ACE Scores 

AQ AL ZG ZR ZA ZS ZE ZO ZF ZT ZP ZM LA LB PN EF 
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^ TABLE 4 
INTERCORRELATIONS AMONG THE STIMULATED RECALL VARIABLES 

SE AN GR AP CE DA SN PR EV 
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AN —09 —35 —30 02 45 24 —16 
GR i 21 25 —25 —73 —o; 
AP 46 46 —34 —12 48 
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PR 11 
ЕУ 


* Correlations in boldface are significant at the 1 per cent level. Decim 
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FINAL ROTATED ORTHOGONAL FACTOR MATRIX 
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al points have been omitted. 


Yare Factor в " 
ble HR 
2 I Il Ш Iv V М ҮП VIII IX X XI i 
YR 24 68 —o7; —о$ 02 o8 о 
= 3 —07 =p оо ог 54 
СА 22 65 or =o 04 o3 03 —04 -—og оз —03 49 
31 57 12 o6 94 —03 99 —02 —09 -—os —оз 46 
Ul 32 44 25 or 07 19 o5 оо —о o, o 
SL 52 28 —о6 or — s 4 т 4 
РА 24 E E Or o6 02 —o1 от об  —o4 36 
Es Eu de CA NE ROME NU o оз оз 20 
5 2 от —05 07 21 02 —оз 1I 93 —14 оо 589 98 
NP 73 12 о, 5 : 
3 os or 12 —02 —o1 o4 об  —o2 5 28 8. 
ЧО 72 1$ 17 o4 or or o4 or os o8 оо 3 27 8 
NR p: її os от °з то 10 —07 от o3 or 62 19 Br 
T II 04 от 03 o9 o3 13. o2 ln т m бе 
i5 54 99 _19 02 —о2 —оў o5 99 —10 ~o2 о 36 48 89 
54 1 II o5 o6 14 02 or —o; оо оо 35 
МІ 31 02 18 о2 — 
UM 12 —02 —ry оо 228 = xl i 00 "da. 23. 48 m 
SM 5 5 о! от 48 об —о, 8 
у 8 o Ro. сыш | 3 оз 29 49 7 
АО 10 оў os oo a a I3 —14 оо 33 54 87 
AL —or o & 43 99 98 —12 03 o5 —06 24 
ZG o7 n a E 36 99 29 وو‎ or o6 —o8 25 
ZR o9 oH m 05 —I0 02 03 —08 —or оо 05 23 
7А =06 15 се 97 28 од об ri —10 об о 1 
75 os zs 5 ӨЙ 402 02 13 II ~os 23 ae Р 
ZE 09 65 Bf ee ae 94 оз —o8 o8 —o; os 23 
70 її Ww =o = 36 —от —o4 18 —13 14 з 
ZF 21 об 2: = ES 59 02 —22 10 o2 —02 46 
TS —02 —08 —о8 02 зт at ut 365 ok یھت وود‎ 3g 
7Р 16 I0 —o8 —o8 — 35, Om оу cos f 
2м т 06 оо 4 p 18 ща 20 „от —06 о i 
з зз 99 =x AR об 13 47 
LA 24 18 39 —о4 21 or 51 = 
LB 1 10 40 of жю о 35 esos — o 91 ог gs a9 sg 
PN 12 14 39 —08 16 or 45 —о$ o E 95 37 39 75 
SE og —18 —ог 40 o8 —or тә = oz Be Do 45 $2 05 
АМ 03 13 93 28 об —о8 os оо = з .95 22 бо 82 
GR —@й or 25 07 9 07 —о2 Or ~or А си Sa S. 
АР бб ap ug S4 02 03 ê8 i ue 3 оз 46 36 82 
СЕ —os от —05 46 —05 —o4 —o6 =ð -—o8 оў 710 37 19 56 
DA 07 оў —o8 50 —о3 06 —o; ~or 05 =ar 228 355 37 6 
SN об 02 оз o8 08 —їт мо» —g8 °з т 2 К M 
PR o9 02 —02 —II 20 —о6 об  —oS8 or 8 229. we 46 8 
ЕУ 04 03 —ол 50 16 —o2 O4 —ог 16 Ey E 2 
28 o5 08 —12 —о — 
ЕЕ тї оо 95 3 99. —48 وټ‎ O4 3s до 75 


" 


FACTORS IN LEADERSHIP AMONG SORORITY WOMEN 13 


V. CONCLUSIONS 


A. THE FACTORS 

We will first describe each of the 11 
factors which emerged from the analysis 
in terms of varjables with highest load- 
ings on the respective factors. Then we 
will consider the factorial composition 
of each of the variables of ceritral inter- 
est. Wherever possible we will attempt 
to indicate the practical or theoretical 
significance of the results as they are pre- 
sented, 


1. Factor I: Sorority Leadership 
Potential 


Seven variables had loadings above .50 
on Factor 1. Four (NP, NO, NS, NR) 
were measures of sorority esteem, two 
(VS, AD) were closely associated with 
esteem, and one (SL) was a measure of 
present and past status in the sorority. 
Much inductive and some deductive sup- 
port exists to maintain the validity of 
the two hypotheses: (a) the higher one’s 
esteem, the higher will be one’s future 
leadership activity, and (b) the higher 
one’s status, the higher will be one’s 
future leadership activity (4). Thus, all 
seven variables had in common an asso- 
ciation with future sorority leadership 
activity. Sorority Leadership Potential 
was selected to denote the common 
underlying factor which differentiated 
subjects in their future leadership activ- 


ity. 


Loading on 
Variable Factor 1 
NR-—Nominations for sorority repre- 
sentative 82 
NS—Nominations for public speaker -76 
NP—Nominations for president 43 
NO-—Nominations for organizer 2 
VS—Visibility in sorority 54 
D—Overt social adjustment 54 
SL—Sorority leadership activity per 
semester -54 


This result corroborated Wherry and Fryer’s 


isolation of a “pure” leadership factor based on 
buddy ratings (19) since it will be noted that all 
measures but SL were peer ratings. It is fortu- 
nate that our status measure, actual sorority 
leadership activity per semester, SL, provided a 
means of “anchoring” all the other variables; 
otherwise we would have cause to fear that Fac- 
tor I was merely a measure of halo, reputation, 
or popularity, without reference to leadership 
potential. 


2. Factor II: University Experience 
and Activity 

Four variables defined this factor, 
which appears to be determined pri- 
marily by the length of time a subject 
had been at the university and the extent 
to which a subject engaged in extracur- 
ricular activities and leadership activities 
outside the sorority. 


Loading on 


Variable Factor II 
YR-—Semesters of education 68 
CA—Age to the nearest birthday .65 
UA-Extracurricular university activ- Ё 

ity per semester 57 
UL-University leadership activity 

per semester 44 


It is interesting to note that the loadings of 
the defining variables of Factors I and II could 
have been raised appreciably by rotating to an 
oblique solution in which there would have been 
a correlation of .57 between Factors I and II and 
where the factors would have remained the same 
in composition. This oblique solution was not 
used since an orthogonal structure obtained 
among all the other factors and the 
lution would not have materially alt, 
the factor loadings of the other vari 


oblique so- 
ered any or 
ables. 
3. Factor III: Ascendance and 
Sociability 
Two variables, ZA and Zs, defined 
Factor III although six variables corre- 
lated .39 or higher with the factor. The 
factor appeared to resemble The Ohio 
State Leadership Studies factor "initia. 
tion of structure" (10, 12). The reader 
should note that these loadings would 
undoubtedly have been higher had the 
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sample not been restricted to sorority 
women. 


Loading on 
Variable Factor 111 
ZA—Ascendance & social boldness уз. 
submissiveness -65 


Z$—Social interest & sociability уз. 
shyness & seclusiveness 57 

ZG—General activity & energy vs, 
inactivity & slowness 43 

LB—Amount of successful leadership 
activity in the second leaderless 
group discussion 


40 
LA—Amount of successful leadership 
activity in the first leaderless 
group discussion 39 
PN—Amount of Participation or at- 
tempted leadership activity -39 
4. Factor IV; Critical, Relevant 


Thinking 


This was the first "stimulated-reca]]" 
factor to emerge. It appears to involve 
the extent to Which subjects tended to 
think critically and with relevance to 
the issues at hand. Women who did so 
appeared at the same time to be some- 


in their thoughts. Factor IV was inde- 
pendent of Group Process Thinking, 
Factor X, 


Loading on 
Factor I 


Variable 


AP—Thoughts relevant. to attaining 
formal group goals 

DA—Disagreement Ог agreement 
rather than neutra] -50 

EV—Evaluative thinkin " 


CE-Certain rather than doubtful 
thinking 


46 
SE-Self-oriented thinking à 


5. Factor V: Intellectualism 


It is necessary to consider loadings as 
low as .g1 in order to define Factor V, 
which appears to involve scholarship, in. 
telligence, and the tendency to pe 
thoughtful and reflective. 


Loading on 


Variable Factor V 
PA~Scholastic point average 4° 
AQ—Numerical aptitude 43 
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AL- Verbal aptitude -36 
ZT—Thoughtfulness & reflectiveness 
vs. thoughtlessness & extraversion — .91 

6. Factor VI: Freedom from Neuroticism 

This factor involved the lack of tend- 
€ncy of subjects to be emotionally un- 
stable, hypersensitive, and hostile accord- 
ing to the results of the Guilford-Zimmer- 
man inventory. 


Loading on 
Variable Factor VI 
Z0—Objectivity уз. subjectivity & hy- 
persensitiveness 59 
ZF—Friendliness, agrecableness vs, 
hostility, belligerence 454 
ZE—Emotional stability vs. emotional 
instability, depression 36 


7. Factor VII: Perbetity 


This factor appears to concern pri- 
marily variations among subjects in dis- 
cussion participation or the tendency to 
attempt leadership activity in initially 
leaderless group discussions (PN); to be 
successful as a discussion leader (LA, 
LB); and to be high in verbal aptitude 
(AL). 

The naming of this factor was partly 
based on the lack of correlati 
discussion leadership or ascendancy vari- 
ables or of discussion efficiency with it. 
The part-whole nature of the correlation 
between LA and PN was kept in mind 
in arriving at the meaning of this factor; 
that is, to be successful as a leader, one 
must attempt leadership acts, or talk. 
Conversely, to be permitted and 
desire to continue to talk 


on of non- 


to 


Loading on 
Factor VII 


Variable 

LA—Amount of succes 
activity in the 
group discussion 


N~Amount of Participation or at- 
tempted leadership activity 


sful leadershi 
first leaderless 


I 


-tudes and in interests. 
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LB—Amount of successful leadership 
activity in the second leader- 
less group discussion .36 
AL—Verbal aptitude -29 


8. Factor VIII: Motivation to Increase 
Leadership Status 


This factor was a "doublet," based on 
the correlation between UM and SM. 


Loading on 


Variable Factor VIII 

UM—Motivation to attain university 
leadership status 48 

SM—Motivation to attain sorority 
leadership status 48 


9. Factor IX: Feminine Inefficiency 
This “doublet” was somewhat of a sur- 
prise. It anpears to con firm cultural stere- 
otypes about feminine ineffectiveness. 
Discussions among highly feminine wom- 
en tended to be less effective than those 
among women more masculine in atti- 


Loading on 
Variable Factor IX 
ZM—Femininity 448 
EF—Discussion effectiveness —48 


10. Factor X: Group-Process Thinking 

This "doublet" concerned variations 
in the tendency of discussion participants 
to focus their thoughts on the group 
process, or the group dynamics. 


Loading on 
Variable Factor X 
PR—Thoughts concerned with group 
processes and dynamics 64 
GR-—Thoughts oriented toward 
59 


groups У 
11. Factor ХІ: Withdrawal-from-the- 
Field Thinking 


The last factor, XI, appeared to have 
very slight loadings on three stimulated- 
recall variables; if these are not mere 
chance relations, a factor may exist 
which denotes a tendency to “withdraw 
from the field.” The loadings are too low 
to be anything but suggestive. 
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12. Summary of Loadings 


In summary, the 11 factors which 
emerged in this analysis which accounted 
for most of the common variance in the 
basic 41 variables of the assessment pro- 
gram were: 

L Sorority Leadership Potential 
П. University Experience and Activity 
III. Ascendance and Sociability 
IV. Critical, Relevant Thinking 
V. Intellectualism 
VI. Freedom from Neuroticism 
VII. Verbality 
УШ. Motivation to Attain Leadership Status 
IX. Feminine Inefficiency 
X. Group-Process Thinking 
XI. Withdrawal-from-the-Field Thinking 

The relatively large amounts of spe- 
cific variance remaining following the 
extraction of 11 factors was due pri- 
marily to the fact that the assessment 
program included a fairly wide assort- 
ment of measurements from real-life sit- 
uations, quasi-real situations, and paper- 
and-pencil tests. 

To some extent, “measurement fac- 
tors” emerged. That is, some factors 
tended to contain a cluster of variables 
based on the same type of measurement, 
namely, Factors I, II, IV, VI, VIII, and 
X. Moreover, the sample was highly re- 
stricted. Therefore, the correlations with- 
in the matrix were probably significantly 
attenuated, reducing the size of the com- 
munalities, h*. The size of the com- 
munalities which would be found for the 
same variables among a general popu- 
lation of late adolescents of both sexes 
and more varied education would prob- 
ably be higher. 


B. FACTORIAL COMPOSITION AND CORRE- 
LATES OF LEADERSHIP AND 
ASSOCIATED VARIABLES 


1. Biographical Information 


a. Semesters of education and age were 
correlated sufficiently highly with each 
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other (r = .74) to be considered simul- 
taneously. Both were originally included 
because it was thought that differences 
might emerge in leadership behavior 
which could be attributed to scholastic 
acceleration or retardation of the sub- 
jects. Such differences did not appear. 

As displayed in Table 5, both variables 
determined the extent to which subjects 
were active in extracurricular activities 
(т = .бо, .53), were active as university 
leaders (r = .43, 41), and as sorority 
leaders (r = .41, -33). Also the esteem of 
the subjects depended Somewhat on age 
and semesters of education ("s ranged 
from .20 to .28 with NP, NO, NS, and 
NR). Finally, motivation to be a sorority 
leader tended to decline with semesters 
of education and age (r = —.23, —.14), 
although motivation to be 
leader remained constant as 
matured. 

Between two-fifths and half the vari- 
ance of these two variables were asso- 
ciated with Factor II, University Experi- 
ence and Activity, while a small portion 
of the remaining common variance was 
associated with Factor I, Sorority Leader- 
ship Potential. 

b. Extracurricular, 
sorority activity per 
While 32 per 


a university 
the women 


university, non- 


semester (UA). 
cent of the variance in 
extracurricular activity at the university 


was associated with Factor II, University 
Experience and Activity, another 10 per 
cent was associated with Sorority Leader- 
ship Potential. The fairly high correla- 
tions between age, semesters of educa- 
tion, and activity probably occurred be- 
cause the new student has to devote time 
and energy in adjusting to college life 
and in learning the opportunities avai]. 
able before being able to engage freely in 
extracurricular activities. Also, the de- 
velopment of interests in particular activ- 
ities may require further maturation. 
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The correlations of .62 with university lead- 
ership activity, .36 with sorority leadership ac- 
tivity, and the factor loading of .31 on Sorority 
Leadership Potential tended to support one of 
Stogdill's (17) generalizations that over a wide 
range of situations, leaders tend to participate 
more in activities than nonleaders. Моге spe- 
cifically, the relation between Sorority Leader- 
ship Potential and univ 'sity participation cor- 
roborated a similar finding by Williamson for 
Minnesota students (20). 


Sheer experience in university activi- 
ties appears to make subjects more active 
and effective as LGD participants, since 
UA correlated significantly with all meas- 
ured aspects of discussion performance 
(LA, LB, PN, EF). The common factors 
of Verbality, Ascendancy and Sociability, 
and Feminine Inefficiency did not ac- 
count for these correlations, since UA 
was unrelated to assessments outside the 
discussion situation. Discussion perform- 
ance per se appears associated with past 
activity iri nonsorority vniversity groups. 

€. University leadership activity per 
Semester (UL), appeared to be associated 
somewhat more with University Experi- 
ence and Activity (r = 44) than with 
Sorority Leadership Potential (т = .3э). 

Similarly to a study by Williamson and 
Hoyt (21) which Suggested that person- 
ality differences were more likely to dis- 
tinguish student university leaders from 
nonleaders than sorority or fraternity 
leaders from nonleaders, we found that 
while students high in Ascendance and 
Sociability and in Freedom from Neuroti- 
cism tended to engage in university lead- 
ership activity, по personality factors dis. 
criminated Sorority leaders from non- 
leaders as well, 


In the same Way as UA, university 
leadership was significantly associated 
with all measured aspects of leaderless 
group discussion performance per se. 

d. Sorority leadership activity per se- 
mester (SL) was Primarily a function of 
Factor I, Sorority Leadership Potential, 
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and, to a lesser extent, of Factor II, Uni- 
versity Activity and Experience. It ap- 
peared to be independent of measured 
situational and personality test factors. 
Whether a member actually held various 
positions of leadership in her sorority ap- 
peared unrelated to her Ascendance and 
Sociability, Verbality, Freedom from 
з 

Neuroticism, etc. As was suggested be- 
fore, sorority status, as such, was more 
dependent on temporary, situational, or 
nonpersonal factors such as years of edu- 
cation and age, rather than on consistent 
personal characteristics. 

We suggest that compared with soror- 
ity status, university status was more asso- 
ciated with personality characteristics be- 
cause esteem in the university group— 
the extent to which a woman as a per- 
son could contribute to the university 
group—was a məre important determi- 
nant of her election to university posi- 
tions of worth than was her correspond- 
ing sorority esteem in her election to po- 
sitions of worth in the sorority. (As will 
be noted later, sorority positions, as a 
whole, may be of lower worth to the 
members than university positions. There 
may be less concern over who obtains 
sorority positions on the LSU campus.) 

The evidence to support the validity of the 
hypothesis is slight but in the right direction. 
We had no measure of campus esteem corre- 
sponding with our indices of sorority esteem. 
However, we did have campus measures of 
ability which could be assumed to be associated 
with variations in esteem. While point average 
(PA) correlated .27 with UL, it correlated only 
.22 with SL. Numerical aptitude (AQ) correlated 
аз with UL and .07 with SL. Verbal aptitude 
(AL) correlated .o8 with UL and —o8 with SL. 
Success and activity in leaderless discussions (LA, 
LB, PN, EF) correlated significantly with UL 
but not SL. 

The specific correlation of .23 between UL and 
SL tended to support the conclusion that some 
consistent differences in tendency to engage in 
leadership activities exist across different situa- 
tions, although the consistency is much less than 
would be suggested in the popular literature on 
leadership. 


While university leaders reported themselves 
as being somewhat socially bold (r—.27), soror- 
ity leaders reported themselves as submissive 
(r=—.29). If these correlations are not a result 
of random fluctuation, we may account for. the 
results by arguing that university-wide women 
leaders have to exhibit some aggressive behavior, 
especially when competing with male students 
for various leadership offices. Within the soror- 
ity, the ideal or norm for women, especially 
Southern women, is overt social submissiveness, 
This cultural ideal may exert an influence on the 
personality required of any woman who would 
be a sorority leader. Outwardly, at least, social 
boldness must be repressed by the aspiring so- 
rority officer if she is to be popular, accepted, 
and elected by her sorority sisters to positions of 
leadership. 


е. The correlations of .27 and .g2 be- 
tween scholastic point average (PA) and 
university leadership and sorority leader- 
ship activities, and the correlations of 
.29, .24, .32, and .22, respectively, with 
the esteem ratings, NP, NO, NS, and 
NR, are in line with expectations and 
Stogdill's (17) conclusion that leaders 
tend to be higher in achievement' than 
nonleaders. It was interesting to note, 
however, that overt social adjustment 
correlated .33 with academic achieve- 
ment—contrary to popular notions about 
the social inadequacies of the good stu- 
dent. 

f. Socioeconomic status, as measured 
in this analysis, appeared to be of little 
importance in increasing our under- 
standing of leadership. 


2. Peer Ratings (of Own Sorority Sisters) 

a. The first four peer ratings (NP, ND, 
NS, and NR) were similar in factorial 
composition. All had high loadings on 
Factor 1, Sorority Leadership Potential, 
and all had slight loadings on University 
Experience and Activity. Some differ- 
ences exist, most of which appear reason- 
able. The purest measure of Sorority 
Leadership Potential was the nomination 
for a position as a representative of the 
sorority (NR). It had a loading of .82 on 
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Factor І. The least pure of the four was 
the nomination as organizer (NO), which 
had a loading of .72 on Factor I and a 
much lower loading of .19 on Factor TII, 
Ascendance and Sociability. The rela- 
tively low loading of NO on Sorority 
Leadership Potential was probably a 
function of the cultural ideal of femi- 
nine social submissiveness described 
earlier. 

These various measures of esteem were 
more highly correlated with various 
measures of ability and personality than 
was the measure of sorority leadership 
status. (SL). However, the differences 
Were not so great as had been expected. 

b. Visibility in the sorority (VS) ap- 
peared to be associated with Soro 
Leadership Potential (т = .54), and 


lesser extent with Ascendance 
ability ES 


rity 
to a 
and Soci- 
9). Even in this setting, 
with the cultural restriction placed on 
the leader's boldness, it appeared fairly 
obvious that persons high in leadership 
potential—potential to attain leadership 
status—are more familiar, better known, 
and more highly visible to their sorority 
sisters than persons low in each poten- 
tial. In this, as in many other situations, 
the potential leader must and does ac- 
tively Participate in various activities 
which make her well known to others. 
Elsewhere (4) the senior author h 
suggested that status and visibility would 
be more highly associated than esteem 
and visibility. The present study did not 
support the validity of this proposition, 
for visibility was slightly less correlated 
with SL than with NP, NO, NS, and NR. 
Possibly, some measurement contamina- 
tion was responsible for this outcome. 

c. Overt social adjustment, popularity, 
or being well thought of socially in the 
sorority (AD) was primarily related, as 
expected, to Sorority Leadership Poten- 
tial (r = .54). It had less than expected 


as 
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association with Freedom from Neuroti- 
cism (r — .14). 

For reasons the reader is now familiar 
with, there appeared to be a slight tend- 


епсу for socially bold girls to be con- 
sidered 


somewhat maladjusted (r = 
—.18). Girls with high social interest (ZS) 
were likewise considered so (т = —.24). 


It appears that the sorority leader faces 
à peculiar role conflict. To lead, she must 
exhibit initiative. Yet, the exhibition of 
too much initiative in sororities is out 
of line with the norms for Southern 
women. Further exploration of how 
sorority leaders solve this particular con- 
flict may provide a fruitful example of 
the more general conflict <hat most 
leaders face. As Hemphill (12) and 
Smith (16), among others, have pointed 
out, leaders usually offer to their fol- 
lowers both promises of reward and 
threats of requiring excess energy ex- 
penditure, loss of individualism, and so 
forth. The adequacy of 
depend primarily on his 
this role conflict. 


à leader may 
resolution of 


Others in the Sorority may be in an 
even greater dilemm 
ness of this conflict t 
ative but without t 


a. Thus, the serious- 
o the girl with initi- 
he esteem needed to 
be Sorority leader is summarized by the 
following hypothesis: 

A socially bold sorority 
member with a great deal of initiative 
and ascendancy, who lacks esteem will 
be highly maladjusted socially, 

To test this hypothesis an index was 
derived based on the difference between 
a subjects standard Score on social bold- 
ness (ZA) and her standard score on the 


member, a 


t social adjust- 
ment (AD), Strongly confirming our ex- 
Pectation. The index also correlated 
—:36 and —.16 with ZF and ZO, friendli- 


\ 
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ness and objectivity, the two best meas- 
ures of Freedom from Neuroticism. 


3. Self-Ratings 

a. Self-esteem (NI), an important deter- 
miner of leadership behavior (4), ap- 
peared to be factorially complex. Only 
10 per cent of its variance was, associated 
with actual Sorority Leadership Poten- 
tial. Five per cent was associated with 
Feminine Inefficiency, 3 per cent with 
Ascendance and Sociability, 3 per cent 
with Motivation to Attain Leadership 
Status and 2 per cent with Verbality. 
The results appear to comprise a con- 


. sistent picture which suggests that self- 


esteem may represent a compromise be- 
tween beliefs about one's actual leader- 
ship potential and desired leadership 
potential. 

b. Motivation to attain university 
leadership status (UM) was significantly 
related to motivation to increase sorority 
status (r = .55) and self-esteem (r = .21). 
Either motivation was fairly independ- 
ent of many of the other assessment vari- 
ables, or else the index used was not à 
very relevant measure of motivation. We 
choose the latter, more conservative 1n- 
terpretation. It is possible that a more 
indirect or projective procedure would 
have been useful. The high reliability 
of UM and SM suggests that something 
was measured consistently—what it was, 
was not revealed by the factor analysis. 

c. Motivation to attain sorority leader- 
ship status (SM) correlated significantly 
with lack of university experience ("= 
—.23) and lack of numerical aptitude 
(т = —.22), in addition to its association 
With motivation to be a university 
leader. It also tended to be more nega- 
tively associated with various indices of 
leadership status, actual and potential, 
than was UM. 

More value was attached by these sub- 
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jects to university nonsorority offices than 
to sorority positions, for the mean index 
of desire for sorority office holding was 
3-3 while it was 3.7 for holding campus 
positions. The difference (almost a whole 
standard deviation) was significant at the 
1 per cent level of confidence. 

The factorial composition of SM and 
the percentage of variance in SM ac- 
counted for by each factor was as follows: 

Motivation to Attain Leadership 
Status, 23%; Lack of University Experi- 
ence and Activity, 3%; Lack of Ascend- 
ance and Sociability, 2%; Feminine In- 
efficiency, 2%; and Lack of Group-Proc- 
ess Thinking, 2%. 


4. Paper-and-Pencil Test Scores 


Since the ACE and Guilford-Zimmer- 
man Temperament Survey scores were 
included as reference tests and were not 
of central interest to the study, they will 
not be considered here. Ӯ 


5. Situational Tests 


a. The factorial composition of the 
amount of successful leadership activity 
displayed during the first discussion (LA) 
turned out to be surprisingly complex. 
At the same time, all but 20 per cent of 
the consistent variance of LA was ac- 
counted for. 

Twenty-six per cent of the variance in 
LA was associated with Verbality, This 
confirmed a number of other studies 
which suggested the importance to dis. 
cussion leaders of a verbal Productivity 
or verbal fluency factor (ээ). Specifically, 
as in an earlier study by Wurster and 
Bass (22), LA correlated more highly 
with verbal aptitude (r = .35) than with 
numerical aptitude (r = .17). The corre- 
lation of .77 with discussion participa- 
tion was in line with all studies on the 
subject (1, 2 8, 15); as explained 
earlier, this correlation is partly a func- 
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tion of definition. The highest correla- 
tion of LA with peer ratings was with 
NS—nominations for public speaker 
(ғ = .36). | | 
Fifteen per cent of the variance in LA 
was associated with Factor III, Ascend- 
ance and Sociability. The correlation of 
37 with ZA itself suggested that social 
boldness was the common element in- 
volved. Moreover, we note that the next- 
to-highest correlation between LA and 
the peer ratings was with NO, nomina- 
tions for organizer. These results tend to 
confirm an analysis of ROTC cadets by 
Bass and Coates which indicated that 
LA tended to forecast peer 


ratings of 
tendency 


to initiate structure and inter- 
action but not the tendency to be con- 
siderate of subordinates—two of the in- 
dependent leader-behavior 
lated by Fleischman (10). 
Six per cent of the variance w 
ciated with Sorority Leadership 
tial. Keeping in mind our discussions of 
the cultural norm of social submissive- 
ness for Southern women—especially in 
the sorority situation—we suggest that 
these results were probably lower than 
would have been found for male sub- 
jects. While LA was n 
itself as a forecaster of Sorority Leader- 
ship Potential among Southern sorority 
women, it correlated -36 with UL, uni- 
versity leadership activity (in contrast to 
ло with Sorority leadership activity), for 
as pointed out earlier, ascendancy of 
women is probably more acceptable on 
campus than in the sorority, 

Four per cent of the Variance of LA 
was a function of Intellectualism and 3 
per cent was a function of University 
Experience and Activity. This last result 
suggests that LA is related slightly to 
mere exposure to group attivity and ex- 
perience per se in groups. 


factors iso. 


аз asso- 
Poten- 


ot of much use by 
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b. Although they have no obvious 
practical application, the results based 
on the amount of leadership activity dis- 
played in the second discussion (LB) may 
have theoretical significance. There was 
a doubling in the variance unique to dis- 
Cussion success in the second discussion 
and an equivalent loss in variance asso- 
ciated with the factors of Verbality, 
Sorority Leadership Potential, and Uni- 
versity Experience and Activity, Only the 
amount of variance associated with As- 
cendance and Sociability remained the 
same for LB and for LA. We can offer 
no reasonable explanation at this time 
for this interesting but perplexing event. 

C. Discussion parüicipatizm or at- 
tempted. discussion leadership activily 
(PN) was greater, the greater the Ver- 
bality and Ascendance and Sociability of 
the participants. But it had less in com- 
mon with Sorority Leadership Potential, 
as such, than successfut leadership actiy- 
ity (LA). In other words, ther 
to exist an X quantity which 
ent among socially bold 
ticipants enabled them 
discussion leaders 
have sorority 
when 


€ appeared 
when pres- 
and verbal par- 
to be successful 
and to some extent to 
leadership potential, but 
absent enabled them only to at- 
tempt with much less Success to gain 
leadership Status. To search for this X 
quantity, an index of the aborted or un- 
successful leadership behavior exhibited 
by participants of the first discussion was 
calculated by subtracting each subject's 
standard score of successful leadership 
activity (LA) from her standard score 
of attempted leadership activity (PN), 
Inspection of the correlations between 
aborted leadership Status (PN-LA) and 
the other assessment variables suggested 
that the X quantity might have been ob- 
jectivity or freedom from hypersensi- 
tivity (ZO), which correlated —.44 with 
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aborted leadership activity. It might also 
have been cooperativeness or freedom 
from criticalness or intolerance (ZP), 
which correlated —.32 with aborted 
leadership activity. 

d. The results concerning discussion 
efficiency are fairly clear yet somewhat 
comic in their implications and relations 
with stereotypes about women as conver- 
sationalists. A correlation of —.56 was 
found between the femininity of partici- 
pants and the efficiency of their discus- 
Sion! Apparently the way to obtain an 
effective discussion among women is to 
select women with masculine tempera- 
ment who have had some university-wide 
extracurricular experience and activity. 

¢. Probably the most surprising result 


of the correlational and factorial analysis 
was the tendency of the stimulated recall 
variables to be fairly independent of 
other measures and to a great extent of 
each other. In general, most of the reli- 
able variance in thought processes was 
independent of behavior and quite 
unique to the specific thought processes 
involved. However, what communality 
was observed appeared quite meaningful 
and useful. Two and possibly three 
thought-process factors emerged to ac- 
count for most of the common variance 
found among the stimulated recall 
variables. These were: Critical, Rele- 
vant Thinking; Group-Process Thinking; 
and possibly Withdrawal-from-the-Field 
Thinking. 


VI. SUMMARY 


Data on 41 variables were collected for 
140 sorority women representing seven 
sororities. The five types of data in- 
cluded: (a) biographical information, (b) 
peer ratings (of own sorority sisters), (с) 
self-ratings, (d) paper-and-pencil test 
scores, and (e) situational test scores. 

Primary interest was focused on in- 
creasing our understanding of the vari- 
ous situational test procedures employed 
and situational and personality factors 
associated with leadership among so- 
rority girls. 

Leadership was defined as a phenome- 
non in which one group member's be- 
havior was directed toward the goal of 
changing the behavior of another mem- 
ber or members. The leadership po- 
tential of the girls was assessed for three 
different situations: in nonsorority uni- 
versity activities, in sorority activities, 
and in initially leaderless discussions. 
On-campus leadership potential was 
estimated from campus leadership status 


or campus positions of worth held by the 
subjects. Sorority leadership potential 
was determined on the basis of esteem 
ratings of sorority sisters and from leader- 
ship positions held. Discussion leader- 
ship potential was gauged in terms of the 
extent to which each subject was judged 
by two observers as having exhibited 
successful leadership activity. 

The matrix of intercorrelations among 
the 41 variables was subjected to a mul- 
tiple centroid factor analysis using a 
group clustering method as a computa- 
tional short cut. 

As a result of these correlational and 
factorial analyses, the propositions listed 
below concerning leadership and asso- 
ciated concepts of importance such as 
participation, esteem, and status were 
substantiated to some degree. Bécause of 
the exploratory nature of this study, 
these conclusions, unless supported by 
other inductive or deductive evidence, 
should be considered tentative or sug- 


t 
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gestive. In evaluating the evidence, it may 
be helpful to keep in mind that a correla- 
tion of .21 is significant at the 1 per cent 
level and a correlation of .16 is significant 
at the 5 per cent level of confidence for 
140 cases. 


A. BIOGRAPHICAL INFORMATION 


1. Older sorority women with more 
university experience are more active in 
extracurricular pursuits (r = .60, +53), are 
higher in university and sorority leader- 
ship status (r = .43, -41, -41, .33), tend to 
be more esteemed by their sorority sisters 

7 —.20 to .28), and tend to be less 
motivated to be a leader in their sorori- 
ties (r = —.29, к=)» 

2. Both university and sorority leaders 
tend to participate in more extracurricu- 
lar activities than nonleaders (т = .62, 
-36). 

3- Women with a previous history of 
extracurricular interest and activity tend 
to be more active and effective in initi 
leaderless group discussions (r = .39), 

4. Personality differences tend to be 
more discriminating among university 

leaders and nonleaders than among so- 
rority leaders and nonleaders, Women 
higher in university leadership status 
tend to be more Socially bold (r = -27), 
emotionally stable (r= 
and effective in leaderle 
= :36). 


ally 


-21), and active 
ss discussions (r 


5. Sorority leadership status tends to 


be slightly Jess associated 


6. A low positive correlation (т = 
exists between university and soro; 
leadership status. 

7. Sorority leaders must conform to 
some extent with the cultural norm that 
women be socially submissive, The s 
requirement does not apply 
campus leaders. 


+23) 
rity 


ame 
to women 
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B. Peer Ratincs (or Own 
Sorority SISTERS) 


1. Peer ratings of sorority esteem pro- 
vide a pure measure of leadership 
potential. Almost all their reliable vari- 
ance is associated with Sorority Leader- 
ship Potential. 

2. Esteem is slightly more associated 
With personal characteristics than is so- 
rority status, although esteem and status 
are highly correlated. 

3. Highly visible sorority members are 
of high Sorority Leadership Potential (r 
— .54) and tend to be slightly Ascendant 
and Sociable (r = .19). 

4. Visibility in the Sorority does not 
correlate, as expected, more highly with 
status than it does with esteem. 

5. Sorority women who are overtly so- 
cially adjusted tend to be high in So- 
rority Leadership Potential (r — .54), ob- 
jective (r= .41), friendly (r = —.89), less 
socially bold (r = —-18), and less socially 
interested (r — —.24). 

6. A socially bold sorority 
who lacks esteem tends to b 
maladjusted socially. 


member 
e highly 


C. SELF-RATINGS 


1. Self-esteem appears to be а com- 
promise between beliefs about actual 
leadership potential and desired leader- 
ship potential. Leaders, masculine effici- 
ent women, socially bold women, women 
more motivated to attain leadership 
Status, and, more verbal women are 
higher in self-esteem. 

2. Sorority members tend to be more 
Motivated to attain university leader- 
Ship status than sorority leadership 


Status. 
D. SITUATIONAL TEST Scores 


1. Variations among 
Success as a leader in 
less discussion are a fu 


individuals in 
an initially leader- 
nction of Verbality 
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(т = .51), Ascendance and Sociability (r 
= .39), Sorority Leadership Potential (r 
= .24), Intellectualism (r = .21), and 
University Experience and Activity (r = 
A8). 

2. Attempted’ leadership activity in a 
leaderless discussion is a function of 
Verbality (r = .45) and Ascendance and 
Sociability (r = .39). 

3. Aborted or unsuccessful leadership 


activity in a leaderless discussion is 


greater among hypersensitive (r = —.44) 
and critical, intolerant sorority women 
(т = —.82). 


4. The efficiency of initially leaderless 
group discussions tends to be lower, the 
more feminine in temperament the 
women participants (r = —.56) and the 
less university experience they have had 
(r.2.:38). 
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I. INTRODUCTION 


I^ CONSIDERING the etiology, status, and 
consequents of abnormal fear reac 
tions there is not only a dearth of experi- 
mental data, but also lack of clarity in 
use of the terms involved, Generally, ab- 
normal fear reactions are briefly men- 
tioned in passing as being self-evident. 
Few hypotheses regarding causal factors 
and their methods of combination have 
been attempted. Few of the results of 


studies concerning phobias seem to be 
objectively verifiable. Lack of clear, cer- 
tain knowledge of the phobias seems par- 
ticularly regrettable, since phobias are 
generally considered to be a link between 
the neuroses and the psychoses. 

It is hoped that the results of this study 
may cast some light upon the etiological 
factors involved in the development of 
the phobic syndrome. 


IL METHODS AND PROCEDURE 


А. GENERAL APPROACH TO THE PROBLEM 


In beginning a discussion of the prob- 
lem, of first importance is the matter of 
determining a practicable method for 
dealing with phobic patients. In this in- 
stance, the case study method was chosen. 
Our purpose is to seek by careful inspec- 
tion those factors which seem etiologi- 
cally significant in the patient's life his- 
tory, or at least to see if any threads of 
commonality recur throughout the his- 
tories of a number of patients. Even if 
several patterns of events recur through- 
out a number of histories of patients, 
however, this does not guarantee that we 
will be able to attach the proper signifi- 
cance to them, or be able to tell what 
etiological part they play in an illness. 


‘Submitted in partial fulfillment of the re- 
quirements for the degree of Doctor of Philos- 
ophy, in the faculty of Philosophy and Psychol- 
ogy, University of Tennessee, 1952. 


But the point is that we do not yet know 
what events might occur or recur, and it 
is for these things we must first seek. 

It is the purpose of this study, there- 
fore, to determine whether, to what de- 
gree, and in what order certain variables 
appear in a sample of psychopathological 
patients—these variables being ones 
which have been mentioned by one 
author or another as being etiologically 
significant or have been chanced upon 
by the present writer. 


B. RESEARCH POPULATION 


The population used in this experi- 
ment consists of three groups of patients 
who have received at least three months’ 
psychiatric treatment. Each group is com- 
posed of 25 adult white females. One 
group of 25 is composed of phobic pa- 
tients, i.e., women whose presenting com- 
plaint upon admission to treatment was 


2 ° 


an abnormal fear reaction. It should be 
mentioned that all phobic patients were 
agoraphobics. They were afraid to go out 
on the streets alone and many were 
afraid to remain at home alone. Do all 
phobics eventually become agoraphobics, 
or are all phobics who come to psychia- 
trists for help agoraphobics, or is this a 
selected sample? This question cannot 
be answered at this time any more than 
the obvious question which arises—are 
only females phobic, or are all female 
phobic patients married? This study is 
not in a position to make a valid reply 
to either question, but the literature 
which was consulted reveals few cases 
of unmarried female phobics or of male 
phobics. The second group is composed 
of patients Who, after the prescribed 
three months of treatment or longer, 
were given a diagnosis of conversion hys- 
teria; and the third is composed of pa- 
tients whose diagnosis, after three or 
more months, was anxiety neurosis. The 
"Summary of Research Population" pre- 
sents the patients used in this study. 


SUMMARY or RESEARCH POPULATION 


A. STANLEY WEBSTER 


psychiatrists, some by social workers, and 
still others by psychologists—there were 
notes made by the therapist during the 
course of treatment. Obviously, no two 
histories contained the same factual ma- 
terial, nor was the material in any par- 
ticular order. In other words, the “case 
history" of each patient consisted of her 
"file" just as it was lifted out of a filing 
drawer, with no rearrangements, sum- 
marization, or shifting of material there- 
in. Physicians were simply asked if they 
would release a “file in toto" on any pa- 
tients they might have whose diagnosis 
was "phobia," "anxiety neurosis,” or 
"conversion hysteria,” without. disturb- 
ing the material in any way. ‘They were 
told that the material would be kept 
highly confidential except for the fact 
that a person unacquainted with any of 
the patients would read the file to make 
certain judgments, and th 
doing this would prob 
cian. It was further indicated that as 
soon as the judgments had been made, 
the file would be returned intact. Sample 


at the person 
ably be a physi- 


Diagnosis N Mean Age Marital Status 
Phobia 25 30.92 100% married 
-Anxiety Neurosis 25 32.48 92% married 
4% widowed 
4% separated 
Conversion Hysteria 25 


31.80 88% married 
4% widowed 
47% separated 


4% divorced 


The case histories of these 
were secured from psychiatris 
practice, in federa] agencies, 
and state institutions. The case histories 
included psychiatric, psychological, апа 
physical examinations in addition to 
neurological evaluations and, in certain 
instances, laboratory work or operative 

procedures. In addition to the intake in- 
terviews—some of which were made by 


75 patients 
ts in private 
and in city 


acts of the case histories of three 


phobic patients may be seen in Appendix 
A.2 


abstr: 


C. DESIGN AND PROCEDURE 


The case histories prev 


iously men- 
tioned were gathered for th 


€ purpose of 

"Complete case 
available in W, 
Phobias in wo 
tation, Unive 


abstracts and ratings are 
ebster, A. S., The development of 
men. Unpublished doctoral disser- 
Т. of Tennessee Library, 1952- 
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having judgments made concerning 
them. ‘Therefore, a rating scale was de- 
vised (see Appendix B) which would en- 
able a rater to estimate the degree of 
presence or absence (Quite Marked, 
Moderate, Barely Noticeable, Not Pres- 
ent) and the order of appearance of the 
following points concerning the patients: 

1. A father figure and his behavioral 
characteristics, i.e., the physical or emo- 
tional presence or absence of a male fig- 
ure whose personality picture is adequate 
or inadequate, and its type. 

2. A pattern of dominant overprotec- 
tion by the mother; i.e. the bestowal of 
much affection on the child when good, 
and the withdrawal or threatened with- 
drawal of it when the child is bad. 

3. Marriage to an older man; i.e., the 
number of years by which the husband's 
age exceeds the patient's. 

4. The husband's behavioral charac- 
teristics; i.e., the adequacy or inadequacy 
of his personality and its type. 

5. Castration and/or castration fear; 
Le. the symbolic fear or surgical castra- 
tion procedures. 

6. Pregnancy and the rejecting of it; 
ie, actual childbirth or its antecedent 
manifestations which are on an organic 
basis, and the actual or symbolic rejec- 
tion of such a condition. 

7. Frigidity; i.e., the amount of 
warmth shown by the patient toward 
her husband. 

8. The husband's withdrawal; i.e., de- 
parture, threatened departure, or emo- 
tional withdrawal. 

In order to ensure reliability, two 
judges were employed to make the judg- 
ments and one of the judges, after an 
interval of several months, repeated his 
judgments. The first judge, an obstetri- 
cian-gynecologist with psychiatric train- 
ing, was informed of nothing concerning 
the investigation other than the fact that 


he would have to make judgments from 
case history material sent to him, that 
he had to make up his own subjective 
norms for each of the points on the rat- 
ing sheet and use the same norms in 
judging each case, and that he should 
then write out as clearly as he could the 
norms which he had used in making his 
evaluations. Since the material sent to 
him contained all of the available ma- 
terial concerning the patient, obviously 
the diagnostic labels were also contained 
in the material. For this reason, so that 
no bias could develop if it chanced that 
he received several files on the same type 
of patient, the 75 cases were arranged ac- 
cording to a table of random numbers 
and sent to him in this order. The norms 
which this first judge used were then 
given to the second judge a year later 
in order that he might use approximately 
the same judgmental norms. The second 
judge, however, did not have the entire 
case material on which to make his judg- 
ments, but only the abstracts made by 
the writer, three of which appear in Ap- 
pendix А. (Obviously, it was impossible 
to keep the case histories a year; after 
they had been returned by the first 
judge, an abstract was made of each case 
and the original material returned.) Con- 
sidering this point in the procedure, if, 
when both intrarater reliability (reliabi!- 
ity between Judge 1 and himself after 
making judgments of the same material 
several months apart) and interrater те- 
liability (reliability between Judge 1 and 
Judge 2) were computed, the reliability 
coefficients approached each other 
merically, the use of abstracts rather 
the full case material would be indi- 
cated, with a marked economy of time 
for the person reading the material in 
order to make the judgments. 

Judge 2 was a third-year graduate stu- 
dent in clinical psychology. The norms 


D 


nu- 
than 
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were supplied to him, with particular 
emphasis upon the fact that he was to 
use the same norms as those arrived at 
by Judge 1. These norms were as follows 
and will be referred to hereafter as “vari- 
ables,” corresponding to the numbers 
given below: 


1. Father Figure 

Quite Marked—The patient’s father must 
have been a salesman, buyer, or had some similar 
employment which required him to be absent 
from the home an average of four nights a 
week; or should be an alcoholic, gambler, faith- 
less to his wife, and rejecting of the children. 

Moderate—The patient's father may have been 
employed in any of the activities mentioned 
above but been absent from home only 2-3 
nights a week and should seem from the case 


history to be “fairly adequate” as a father and 
husband. 


2. Dominant Overprotection 

Quite Marked—The patient’s mother should 
be most solicitous of the child’s welfare, reward- 
ing her-often without good reason, and rejecting 
or threatening to reject her or actually telling 


her she would not love her any more if she did 
not “behave.” 


Moderate—The patient's mother should do 
the above-mentioned activities, but to such a 
degree that it is mentioned by only one or two 
persons in the statements compiled in the folder. 


3. Marriage to an Older Man 


Quite Marked—The patient should have mar- 
ried a man seven or more years older than her- 
self. 


Moderate—The patient should have married a 
man 4-6 years older than herself. 


4. Castration and/or Castration Fear 

Quite Marked—The patient should have had 
a panhysterectomy, subtotal hysterectomy, par- 
tial hysterectomy, or a bilateral salpingectomy. 

Moderate—The patient should have had a 
unilateral salpingectomy or many dreams of pur- 
suit in which she was the pursued party, while 
the pursuing party carried some sharp object and 
meant her harm—guns are not acceptable, nor 
are sticks, rocks, or any form of club. The pa- 
tient may also be obsessed with the idea of not 
going to sleep unless all of her limbs are covered 
with a sheet or blanket or unless all objects on 
her dresser are arranged so that she feels there 
is no danger of anything falling off. 


5. Pregnancy and its Rejection 
Quite Marked—The patient’s actual statement 
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that she did not wish to become pregnant; at- 
tempts at abortion, suicide, or self-maiming. 

Moderate—Deep depression on the part of the 
patient during pregnancy, and statements of 
persons other than thc patient concerning her 
dislike for being pregnant, 


6. Frigidity є 
Quite Marked—The patients actual statement 
that she is frigid and dislikes her husband. 
Moderate~The patient's husband states that 
she is frigid. 


7. Husband's Withdrawal 

Quite Marked—Actual separation, initiated by 
the husband; or continual threatening of separa- 
tion on his part, or extreme emotional aloofness 
from the patient. 

Moderate—Occasional threatening of the hus- 
band to separate from, divorce, or otherwise 
leave the patient; or poor emotional relation- 
ship between the patient and her husband. 

8. & g. Other Characteristics of Patient's Father 
and Husband 

The other characteristics of the patient's father 
(8) and husband (9) are in terms of diagnostic 
categories and the appropriate sification is 
made depending upon the history of either 
given. Thus a description of a shy, withdrawn 
individual would be "schizoid," while a faith- 


less, alcoholic gambler would be termed “psycho- 
pathic,” etc, 


These norms will be further discussed 
in a section concerning the limitations 
of this design. 

Thus, judgments were made on the 
same set of randomly presented material 
by two judges using approximately the 
same norms, although it must be remem- 
bered that the second judge used only 
abstracts instead of the full case ma- 
terial. 

This study was not amenable to elab. 
orate statistical analysis, primarily be- 
cause there is no known instrument 
which would accurately 


which this Study considers. For this 


reason, statistical techniques are purely 
for descriptive and summarization pur- 
poses. For such purposes, the methods of 
percentages and chi Square were em- 
ployed to determine whether there were 
significant differences between the pho- 


measure that ' 


t 


DEVELOPME 


bic group and each of the other two 
groups in terms of number of symptoms 
present and the intensity of such symp- 
toms. 


D. LrMrrATIONS OF THE DESIGN 


It is obvious that the norms used in 
this study are subjective. The first judge 
was not even able to list those events in 
the case history which would lead him to 
à judgment of "Barely Noticeable." It 
might be argued that, even though he 
had difficulty in expressing those factors 
which led him to his judgments, if he 
and the second judge arrived at the same 
judgments, then however poor the 
norms maybe, they actually enabled two 
people to arrive at the same conclusions. 
This is not a valid point, however, since 
many people, if trained in similar 
fashion, might arrive at the same con- 


> ^ тп. RESULTS 


A. RELIABILITY OF RATINGS 


Reliability coefficients were computed + 


between the first and second ratings of 
Judge 1, and the first ratings of Judge 1 
and those of Judge 2. These were 
product-moment correlations with Shep- 
pard's correction. Contingency coeffi- 
cients were also computed for the com- 
parison of judgments between the diag- 
noses for the “other characteristics of 
father and husband.” For statistical pur- 
poses, any diagnosis other than “normal” 
was considered “unstable.” “Since there 
is only a twofold division, some statistic 
is needed to compare stable vs. unstable, 
and thus a contingency coefficient was 
chosen. The three groups of patients will 
be hereafter referred to as P, CH, and 
AN for the phobic, conversion hysteric, 
and anxiety neurotic, respectively. Table 
1 presents the coefficients computed. It is 
to be noted that the maximum contin- 
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clusions with poor norms, while were the 
norms more adequate, they might have 
arrived at different conclusions. In any 
case, this inadequacy with respect to 
norms should be recognized; it simply 
points out that a weakness in quantifica- 
tion is inherent in the nature of this 
study. 

]t is also to be noted that the groups 
are unmatched in variables which may 
be significant, although it is assumed that 
randomization minimizes this weakness. 

Finally, it should be mentioned that 
the design is not practical—judging by 
the fact that the first judge, utilizing case 
history material in toto, took over 160 
hours. This weakness could be offset if 
it were found that abstracts could serve 
the same purpose with as great relia- 
bility as the entire case record. 


gency coefficient possible with a fourfold 
table is .866. In the case of "marriage 
to an older man,” the ratings were iden- 
tical for all three judgments. Thus no 
reliability coefficient could be computed. 

Since the interrater correlations are 
quite high, we need employ only one 
judge's set of ratings in computing the 
significance of differences between the 
three groups with respect to variables 
1-9, described previously. Therefore, only 
the first ratings of Judge 1 will be used 
in the computations to follow. 


B. RATINGS OBTAINED OF INDIVIDUAL 
VARIABLES 


Tables 2-8 are divided into two parts 
one of which shows the percentage of 
occurrence of each variable for the 
groups. The other part shows the chi 
squares and level of significance at which 
we can assume that these are not chance 


A. STANLEY WEBSTER 


TABLE 1 
OVER-ALL RELIABILITY COEFFICIENTS 
Intrarater Interrater 
Variable = a Р 
Correlation Coefficients 
1. Father figure , +92 “91. .ot 
2. Dominant overprotection .92 ‚91 .о1 
3. Marriage to an older man — | p ss 
4. Castration | .97 | . «93 Or 
5. Rejection of pregnancy .88 | .86 ‚о 
6. Frigidity .88 .87 ‚о 
7. Husband's withdrawal .88 .86 ET 
Contingency Coefficients 
8. Husband's characteristics .83 | .8o 
9. Father's characteristics .82 | .8o .o1 
| 
TABLE 2 
INCIDENCE ОЕ Lack or AN ADEQUATE FATHER FIGURE н 
- 372 | = — —— 
Group те. ЖЩ Іза | Comparison x df р 
Р тоо 25/25 | RAN 
. -AD 12.042 1 оо! 
АХ 52 13/25 5 
P-CH 10.386 1 „оо! 
CH 56 14/25 3 


results, The chi squares were computed 
with Yates’s correction from combining 
the categories “Quite Marked” and 
“Moderate,” as opposed to the combined 
categories “Barely Noticeable” and “Not 
Present.” Even though it can be seen that 
in the latter categories there was some 
“presence” of the variable, to the extent 
that it was noticeable, for the sake of sta- 
tistical expediency the two gross cate- 


tables in this section, so it can be seen 


that whenever a column is labeled “%, 
Present," it meang present to а "Quite 
Marked" or 


"Moderate" degree. 

1. Lack of an adequate fathey figure. 
The indications are that patients in the 
P group show а significantly greater tend- 
ency toward lacking an adequate father 
figure than does either of the other two 


NA groups. 
BOAO зо set up. The same 2. Dominant overprotection, The indi- 
methods of combination and computa- cations are that patients in the P group 
tion hold true for the remaindey ofthe show a significantly greater tendency 
TABLE 3 
PRESENCE oF DOMINANT OVERPROTECTION 
Presence 
Group % Present Total / Comparison х? df b 
Р | 96 24/25 "S 
| | P-AN 
AN 44 11/25 | 13.714 I 001 
| P-CH 5 
CH | 44 11/25 | 13.714 I ‚оо! 
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TABLE 4 
PRESENCE OF MARRIAGE TO AN OLDER MAN 


| Presence/ 


Group | % Present Total | Comparison x df b 
P „5б 14/25 | Щщ 
AN " " | P-AN 1,288 1 Not significant 
ы Р-СН 1.288 1 Not signilicant 
CH 36 
TABLE 5 


PRESENCE OF CASTRATION OR CASTRATION FEAR 


» - 
Group | % Present F үзеш Comparison d df b 
Р | 02 23/25 | 
| | P-AN 25.961 1 ‚оо! 
АХ | 12 3/25 
4 P-CH 16.638 1 ‚оо! 
CH | 32 8/25 | 


toward having experienced dominant 
overprotection on the part of the mother 
than does either of the other two groups. 

3. Marriage to an older man. The in- 
dications are that marriage to an older 
man occurs no more often in any one 
of the three groups than it does in either 
of the other two. 

4. Castration or castration fear. The 
indications are that patients in the P 
group show a significantly greater tend- 
ency toward having experienced castra- 
tion or castration fear than does either 
of the other two groups. 

5. Rejection of pregnancy. The indi- 
cations are that patients in the P group 
show a significantly greater tendency to- 
ward having rejected pregnancy than do 


patients in either of the other two 
groups. 

6. Frigidity. The indications in the 
case of this variable are that the P group 
shows a significantly greater tendency 
toward being frigid than does the CH 
group, but it is questionable whether an 
adequate differentiation may be made 
between them and the AN group. 

7. Husband's withdrawal. The indi- 
cations are that the husbands of patients 
in the P group show a significantly 
greater tendency toward withdrawal 
from the patients than do husbands of 
patients in either of the other two 
groups. 

8. Other characteristics of the hus- 
band. In this table, as in Table 1, the 


TABLE 6 


PRESENCE OF REJECT 


10N OF PREGNANCY 


Presence/ 


Group % Present Total Comparison х ау И 
Р 2 23/25 
b б P-AN 13.220 ї — 
AN [ 9/25 : 
idi P-CH 25.961 í — 
CH . 3 3/25 
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TABLE 7 $ 
PRESENCE OF FRIGIDITY 
Presence . А 
Group % Present "Total / Comparison x df b 
23/2 
P 92 3/25 a Е | E 
ү 6. 16/25 
In я , Р-СН 9.191 I .o1 
CH 44 11/25 | 


terms normal and unstable are applied 
to the judgments made. Table 9 addi- 
tionally presents a breakdown into noso- 
logical categories of the percentages of 
occurrence in the opinion of the rater. 
The indications are that the husbands 
of patients in the P group show a sig- 
nificantly greater tendency to be unstable 
or inadequate than do the husbands of 


stable or inadequate than do the fathers 
of patients in either of the other two 
groups. It may seem at first glance that 
these tables (Tables 9 and 10) present 
incredible percentages, but it must be 
mentioned again that descriptive terms 
only were used. 

It requires mention that /n five in- 
stances in the P group, three instances 


TABLE 8 
PRESENCE ОЕ HUSBAND'S WITHDRAWAL 
Greup 96 Present P ке Comparison x af b 
Б тоо 25/25 . "d 
AN 24 6/25 "iip 26.775 : gor 
CH бо 15/25 FH ка t ae 


patients in either of the other two 
groups. 

9. Other Characteristics of the Father, 
The presentation of this table is iden- 
tical with that of Table 9. 

The indications are that the fathers 
of the patients in the P group show a 
significantly greater tendency to be un- 


in the CH, and six instances in the AN 
group, there was insufficient information 
from which to make a judgment. There- 


fore, in the computations of the per- 
centages and chi squares, 


were duly noted and the N for the par- 
ticular variable under consideration was 
reduced by the appropriate number. In 


these omissions 


TABLE 9 
24 PRESENCE OF AN UNSTABLE HUSBAND 
in Group % Present Groups x df b 
ЧЕНЕ H* sS : x 
e | $ P-CH ax ase Е ae 


* 02%, of these men were adjudged psychopathic, 4% 
«ыу of these men were adjudged normal and 12% 
1 88% of these men were adjudged normal and 12% 


neurotic, and 4% normal. 
Psychopathic. ® 


psychopathic. 
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TABLE 10 
PRESENCE OF AN UNSTABLE FATHER 
Group % Present | Groups X df Р 
pr 96 P-AN-CH 39.511 4 ‚оо: 
AN** 2 16 Р-АХ 35-562 H ‚оо: 
єнї 20 a P-CH 20.009 I .OOI 


* 87.5% of these men were adjudged psychopathic, 


ic, 8.3% schizophrenic, and 4.1% normal. 


j al, 13.0% psychopathic, and 4.5% schizophrenic. 


** 81.8% of these men were adjudged norm: 
1 75% of these men were adjudged normal, 


no patient’s case, however, were more 
than two judgments omitted by the 
rater, and these omissions occurred on 
only on one occasion; the remainder of 
the single omissions were widely scat- 
tered. 


C. ANALYSIS OF SEQUENCES OF VARIABLES 


Table 11 was constructed to show the 
percentage of times that one varible ap- 
pears in the record prior to others. This 
table is incomplete since some variables 
cannot make their appearance? prior to 
the occurrence of others (rejection of 
pregnancy cannot appear prior to mar- 
riage) and also because only those per- 


centages which, by inspection, appeared 


large, were computed. The remaining 
1 AN), excluding 


two groups (CH anc 
those variables which cannot occur prior 
to the occurrence of another, show per- 
centages ranging only in the twenties, 


TABLE 11 
ANALYSIS OF SEQUENCES FOR GROUP AH 


Lack of an adequate father figure precedes dom- 


inant overprotection ? 
100% of the time 


Rejection of pregnancy precedes castration or 


castration fear Р 
65% of the time 


Frigidity precedes rejection of pregnancy 
9196 of the time 


Frigidity precedes husband's withdrawal 
70% of the time 


Frigidity precedes castration or castration fear 
48% of the time 


20% psychopathic, and 5% schizophrenic. 


with the exception of lack of an ade- 
quate father figure, which precedes dom- 
inant overprotection 92 per cent of the 
time in the case of the AN group, and 
84 per cent of the time in the case of 
the CH group. In only three instances 
could judgments as to the order of prece- 
dence not be made in the P group (be- 
cause of incompleteness of the record), 
while there are 78 such instances in the 
AN group and 86 in group CH. 

Table 11 indicates some fairly well- 
regularized relations in the P group, 
most notable of which is that lack of 
an adequate father figure occurs before 
dominant overprotection on all occa- 
sions. This occurs frequently, however, 
in both of the other groups. The remain- 
ing four percentages shown indicate a 
trend toward being present in the P 
group. No such trend is apparent in 
either of the other two groups. 

It should be noted that all patients 
in the P group were judged as possessing 
to some degree all of the traits of the 
variables under consideration. Those in- 
stances which lead to percentages lower 
than 100 axe possibly due to insufficient 
information for making a judgment. If 
those instances in which there was an 
insufficient amount of information given 
to make a judgment were discarded and 
the “Barely Noticeable” category were 
included in the percentage computations 
all the patients would have shown і 
ence of all the variables, wi iru 

ables, with the excep. 
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tion of marriage to an older man. Sta- 
tistical expediency, however, dictated 
that the "Barely Noticeable" category 
should not be included. 

A final addendum should be made 
concerning the results found. This con- 
cerns one additional statistical procedure 
—a chi square representing a finding 
which did not appear, and which was not 
suspected, until the results of the judg- 
ments were in. On the judgment sheet, 
as shown in Appendix B, there is a space 
for the judge's observation as to whether 
any other variables occur which he feels 
to be of importance in the case history. 
A number of Symptoms were observed 
by the judge and placed in these Spaces, 
but the one which occurs with great 
frequency is "exposure to therapist" that 
is, the patient in some Way exposes her 
breasts, legs, or genitalia to the person 
treating her. This was noted in 18 of the 
25 phobic cases, in one case of anxiety 
neurosis, and in two cases of conversion 
hysteria. Among the three groups for ex- 
posure to therapist, the chi Square was 
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93.381. This is significant at the .oo1 
level, indicating it appears likely at a 
very high degree of confidence that the 
finding is a real one. Thus, the fact that 
exposure to the therapist occurs a signifi- 
cantly greater.proportion of the time in 
the P group as compared to the other two 
groups doss not seem to be an artifact. 
It should be noted, however, that the 
judge may not have noted with equal 
emphasis the presence or absence of this 
Symptom in all cases, although it must 
be remembered that this chi square rep- 
resents only the first judgments of Judge 
1, and also that the cases were presented 
to him in random order. Nevertheless, 
it must be regarded more tenuously than 
the other chi-square findings. Expressed 
in terms of percentages: (a) 24 per cent 
of the P group “exposed” themselves to 
the therapist as compared with 1.3 per 
cent of the CH group;. (b) 9.3 per cent 
of the P group did not “expose” them- 
selves to the therapist as Opposed to 32 


per cent of the AN group and 30.6 per 
cent of the CH group. 


IV. DISCUSSION 


The results shown in the preceding 


nsidered as tentative 


m anxiety 
neuroses and conversion hysteria is to say 


little, since this is accomplished in the 
presenting complaints. One of the prime 
reasons for the dearth of research in the 
phobic field is that the diagnosis is im- 
mediately established. It seems, however, 
that something more than differentiating 
by virtue of diagnosis has been accom- 


plished. In these cases, a differentiation 
has been made on the basis of the oc- 
currence of certain variables, so that, 
€ven in the absence of knowledge of pre- 
senting complaints or of the diagnosis, 
the existence of a phobia could be de- 
duced. Such a condition exists at least 
in the cases Presented in this study. 
‘The results indicate quite clearly that 
lack of an adequate father figure, dom- 
inant Overprotection by the mother, in- 
adequacy of the patient’s husband, cas- 
tration or castration fear, the rejection 
of Pregnancy, frigidity, and the hus- 
band’s withdrawal regularly occur in 
these phobic Women. Does this mean 
that they are Causal factors? If they were 


уб 


р>: = 
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not, why did they not appear with equal 
frequency or strength among the pa- 
tients who did not have phobias? There 
is every statistical and clinical indica- 
tion that such occurrence is not on the 
basis of chance. It canno: be argued, for 
example, that the variables might be the 
result of the phobia rather than a cause, 
since they do not occur temporally after 
the development. 

Clinically, the phobic patient presents 
too many of the combined symptoms of 
both anxiety neurosis and conversion hys- 
teria to justfy the view that these three 
syndromes come from totally different 
universes. Yet they appear quite different 
in this study. This is due to the fact that 
particular variables are causal factors in 
the development of the phobia—which 
cannot develop without them—while 
they simply contribute to the general 
situation in the other two groüps. Thus, 
the clinical appearance of combined 
symptoms in the phobic, from both anx- 
iety neurosis and conversion hysteria, 
can be reconciled with the statistical ap- 
pearance of disparate variables in the 
phobic group as compared with each of 
the other two groups. 

The variables used in this study have 
been referred to as “variables” rather 
than “events” in a life history because 
they have appeared with such regularity 
in phobic cases other than those used in 
this study, while the term “event” im- 
plies a happening which may or may not 
be of importance. Thus, "variable" is 
used advisedly to indicate a happening of 
some particular importance. The vari- 
ables used in the present study are also 
found in almost all other case histories 
relating to female phobias, but they have 
been almost universally ignored. The 
chief reason for this neglect seems to be 
that the facts are isolated, apparently 
have little superficial relation to each 


other, and are either buried in seemingly 
more important facts, or in esoteric ter- 
minology. When these variables do not 
appear, it is usually a result of insuffi- 
cient information, poor history-taking 
methods, or bias on the part of the 
examiner. It might be argued that it is 
easy to explain away anything by saying 
that there is insufficient information 
given to determine whether or not a 
symptom is present. This is a valid ob- 
jection. The facts in this case, however, 
do not support such a contention, since 
in all cases if the possibility of existing 
were present, the variable itself was pres- 
ent-that is to say, in no cases where 
there was sufficient information given to 
make a judgment was a variable absent. 
Allowing for the "insufficient informa- 
tion" factor, all variables were present 
in all cases, disregarding "marriage to an 
older man." . 

If they are causal, what relation can 
these variables have to the development 
of phobic reactions in women? The hy- 
pothesized relationship is that in the 
absence of a father figure, the patient 
develops ambivalent feelings toward the 
mother because of her dominant over- 
protection, which generally causes an- 
xiety and feelings of insecurity—that is, 
the patient is unable to develop her 
potentialities, to experience the capacity 
for self-realization. Yet the anxiety and 
ambivalent feelings toward the mother 
figure push the patient to leave the 
mother. She does this in socially accept- 
able fashion, however, by marrying. It is 
felt that she chooses an inadequate per- 
son both because of desire to displease 
the mother and inability to choose wisely 
because of the restrictions which have 
been placed on her by the mother: ie 
her dependency on the mother preclude; 
opportunity for wide experience, The 


patient is frigid because of immaturit 
V 
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and because of fear of pregnancy for 
which she is totally unequipped. She her- 
self wishes to be dependent, so it can 
hardly be expected that she can permit 
someone else to be dependent upon her. 
Nor is her husband adequate for her 
dependency needs, which is one of his 
reasons for leaving the patient. That is, 
the husband, originally a “weakling,” 
who himself needs someone upon whom 
he can be dependent, finds out that not 
only is his wife not such a person, but 
also that she has robbed him of his man- 
hood by not wishing to have a child. | 

Castration is here conceived of not 
necessarily as a hysterectomy, but as any 
act which deeply traumatizes the patient. 
The persons who are insecure are fearful 
of being hurt. It is for this reason that 
they develop the Phobia, literally in 
order to protect themselves, They wish 
to be, dependent and perhaps also to 
keep the husband near them to satisfy 
their dependency needs. These acts, how- 
ever, if they have not already alienated 
the husband, will do so soon—being 
unable to cope with a person more sick 
than himself, he will leave. 

Many authors have conceived of castra- 


tion as playing an important part in the 
development of anxiet 


10wever, that 
notype for a 
ay have other 


ion; and that 
if all other symptoms deemed necessary 


to the development of the Phobia save 
castration are present, any severe trauma 
to the patient's self-conceptualization 
may cause a phobia to develop. This 
point will be discussed further. 


forms than surgical castrat 
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The list of variables compiled throws 
light on the reason for the great difficulty 
in extinguishing the phobia. None of the 
variables except those pertaining to the 
husband is reversible, That is, lack of an 
adequate father. figure, dominant over- 
protection, and castration are irreversi- 
ble phenomena. The husband's leaving, 
his behavioral characteristics, and the 
patient's frigidity and rejection of preg- 
nancy (the last only if castration is not 
complete) can conceivably be reversed or 
changed and thus break the chain of 
symptoms leading to the phobia. 

Thus, the husband's position can 
hardly be overestimated since he pro- 
vides the only link in the chain which 
can be attacked. Clinically, this is fairly 
easily accomplished since the husband 
himself is immature, has suffered a blow 
to his ego, and would like to have some- 
one on whom he can be dependent, ev. 
more now than prior to his w 
velopment of the phobia. 
upon whom he can feel dependent is 
quite conceivably a therapist. In most 
instances, however, the husband is hostile 
toward his wife's therapist for “ste 
her from him, and so impugns the 
pist vehemently. If this is not enou 
must admit his failur 
his own life. 


en 
ife's de- 
The person 


aling" 
thera- 
gh, he 
€ to manipulate 
If he can be gotten to 
come for interviews to д therapist other 
than his wife's therapist, there is much 
less conflict and his dependency needs 
can more easily be Satisfied in the pres- 
ence of one who knows nothing of him 
than with one who is familiar with his cir- 
cumstances. It is interesting to note that 
in this study only those patients whose 
husbands came for treatment showed any 
degree of improvement at the time their 
case history was secured. The point can- 
not be overemphasized that the h 
is the therapist’s only means of е 
into a closed and self-sustaining 


usband 
ntrance 
system. 
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The final point to be made involves a 
question which one asks oneself after 
seeing the results of this study—do only 
those female patients who present the 
variables enumerated develop phobias? 

The answer ¢o the question is a diffi- 
cult one in view of the fact that (apart 
from those cases where no judgment 
could be made) all patients presented all 
variables cited except marriage to ап 
older man. It seems likely, however, that 
patients can develop phobias as a result 
of one tremendously severe trauma or 
several sequentially similar traumas. 
Such phobias, however, dissipate inde- 
pendently over a fairly short period of 
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This study was undertaken with the 
hope that the results might cast some 
light on the etiological factors involved 
in the development of phobias in mar- 
ried women. 

Three groups of white female patients 
were selected. Each group of 25 patients 
was comprised of married women with 
the same diagnostic label. One group was 
composed of phobics, one of anxiety 
neurotics, and one of conversion hyster- 
ics. These patients had received a mini- 
mum of three month's psychotherapy. 
The case history of each of the patients 
was secured. Each case history contained 
medical, psychiatric, psychological, and, 
in some cases, neurological reports and 
operative procedures. А rating sheet was 
devised'in order to permit a judge to rate 
the order of appearance of certain varia- 
bles, together with their intensity. Those 
points to be judged were presence or 
absence of: an adequate father figure, 
dominant overprotection by the mother, 
marriage to an older man, castration of 
the patient, frigidity of the patient, re- 
jection of pregnancy by the patient, de- 
parture or threatened departure on the 


time or quite quickly with psychother- 
apy, in contrast to the phobias cited in 
this study, and generally are based upon 
a quite realistic fear or generalization 
of some realistic fear. Moreover, at this 
point we can see that phobias may not 
really be irrational fears at all, nor in- 
tense fear-produced responses of child- 
hood, nor illogical fears. If full account 
is taken of the various factors present in 
each case of phobia, there is every reason 
to hope that, with further research, a 
definite causal sequence can be estab- 
lished to remove the last doubt that these 
manifestations are not irrational or 
illogical fears. 


V. SUMMARY AND CONCLUSIONS 


part of the husband, adequacy of the 
husband. Rating sheets and randomly 
ordered case histories were presented to a 
judge for the purpose of making ,such 
ratings and enumerating any other fac- 
tors he considered of importance. Several 
months later he was again required to 
make the same judgments. One year 
later abstracts of the cases were pre- 
sented to a second judge together with 
rating sheets in order that he might also 
make judgments. Statistical analysis of 
the data by means of chi square and 
percentages was undertaken to determine 
the significance of the relationship of the 
variables to the three groups of patients. 
Further statistical analysis was under- 
taken to establish the reliability of the 
three sets of judgments. For this purpose 
Pearson product-moment correlations 
and contingency coefficients were em- 
ployed. A presentation of the findings 
was followed by a discussion of the re- 
sults and implications of this study, to- 
gether with a proposed explanation of 
the importance of the variables for de- 
velopment of phobias. 


From this study it is concluded that 
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the variables under  consideration— 
namely, (a) lack of an adequate father 
figure, (b) dominant overprotection by 
the mother, (c) castration or castration 
fear, (d) frigidity, (e) rejection of preg- 
nancy, and (f) the fact that the husband, 
an inadequate individual, leaves or 
threatens to leave the patient—play an 
important etiological part in the de- 
velopment of a phobic syndrome, and 
that such variables are not etiologically 
significant in the cases of anxiety neuro- 
sis and conversion hysteria which were 
used in ths study. One of the points, 
marriage to an older man, appears to be 
of no value whatsoever in differentiating 
among the groups. 


The occurrence of these variables 


seems to be moderately systematized in 
the case of the phobia group, with lack 
of an adequate father figure occurring 
prior to dominant overprotection, which 
in turn precedes marriage to an older 
man. 'This is then followed by husband 
leaves, then by either frigidity or castra- 
tion, and finally by rejection of preg- 
nancy. In the case of the other two 
groups, no pattern of precedence of any 
type is shown. 

Further, it is concluded that abstracts 


of case histories may be used instead of 
full case history data for 


ILLUSTRATIVE G 


Case r 
, ws ee is a white female, age зо. Her 
ather, age 56, is a Physician. Her mother is ag 
52. Her husband ; : ЕР 


tive of a railroad 


having visited a number of other Psychiatrists, 
The presenting complaint was the inability of 
the patient to remain alone, both at h 


оте and 
primarily when away from hme, Her 


greatest 
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ments of the type involved in the rating 
sheet designed for this study, thus effect- 
ing a major saving in time expended by 
the judge. The rating sheet appears to be 
reliable for use in further research when 
used in conjunction with the norms 
cited in the body of this study. 

Treatment of the husband of the pa- 
tient concurrently with the wife's own 
treatment seems to be the most effica- 
cious manner of securing a remission of 
the phobic symptoms, 

In addition to the points under con- 
sideration, it appears that phobic pa- 
tients, in significantly greater proportion 
than patients in either of the other two 
groups, expose themselves sex% 
therapist. Over 
husbands 


ally to the 
90 per cent of both the 
and fathers of the patients in 
the phobic group appear 
psychopathic. 

An im 
is th 


to have been 


plication drawn from this study 
at time and effort may be saved by 
employing abstracts of с 
rather than the full histo 
is, since the 
ments is hi 
histories w 
only 


ase histories 
ry itself—that 
reliability between judg- 
gh, considering that full case 
ere used in one inst 
abstracts in the second 

abstracts are almost а 
judgments 


ance and 
case, the 


s useful in making 
as the full material. 


APPENDIX A 


ASE STUDIES 


fear is being on jhe street 


8 alone. The patient is 
аша gf driving the car alone. She has no fear 
when her children, or he 


r husband, or a rela- 
the car or to go down 
Present. illness began during the first 
month. of her first pregnancy, At this time she 
Was very much afraid to be alone and, moreover, 
Was “petrified” for fear of what would happen 
19 her for having the baby. When the first baby 
Was three months old, the patient’s father and 
mother went on a vacation, and the patient felt 
that she was being “pushed out of the house.” 


DEVELOPMENT OF PHOBIAS IN MARRIED WOMEN 15 
5 


It was during their absence that her symptoms 
became full-blown, and have remained for a 
little over six years now. The patient's mother 
states that her own life since marriage has not 
been a happy one because of her husband's 
drinking, gambling, and philandering. She stated 
that he was rarely home, and when home, һе 
paid little or no attention tọ the child (the 
patient). On occasion he would bring her a mag- 
nificent present, The patient's father states that 
he was unable to remain in his home because of 
his wife's nagging. He stated that she spoiled 
and pampered the child, dominating her tre- 
mendously. The patient's husband states that 
the patient tries to boss him too much, nags 
him continually, and that their sex life is not 
satisfactory. He states that she “lics on the bed 
like a rock” when they have intercourse. He feels 
that her illness is either imaginary ог а delib- 
erate attempt to gain sy mpathy. Prior to the be- 
ginning of her illness, he threatened to divorce 
the patient unless she became а better wife. The 
patient's husband leaves the house about 7:00 
o'clock in the morning and returns t0 the housc 
about 6:30 in the evening. However, many eve- 
nings he is required to work until 10:00 or 11:00 
o'clock. The "working late" began during the 
war and has continued until the present. The 
husband is quite resentful of the mpney which 
has been spent on tlie wife in secing psychiatrists 
and will himself only agree to bring the wife to 
the office and to take her home. On no account 
will he enter into a therapcutic relationship 
himself. The husband admits that he has drunk 
quite a bit, has gambled to a small extent, and 
has not been faithful to his wife. He states that 
from the time he was about 13 until recently а 


maternal aunt has given him five dollars on 


frequent occasions to have intercourse with her. 


He was quite resentful of being interviewed in 
any case and seemed to have no regret for any 
of his past actions. Communication with the last 
psychiatrist whom the patient had seen revealed 
that he considered her to be “quite masculine in 
character and resentful of any attempt to de- 
prive her of this trait.” He stated that prior to 
her marriage the patient had indulged in per- 
verse sexual activity, both homosexual and het- 
erosexual in nature. Further, that she is quite 
resentful of her children and the restrictions 
which they place on her activities. He feels that 
her protest against her first pregnancy was onc 
of the factors upon which the development of 
the illness is dependent. The physioneurological 
findings are negative except for a fistula between 
the vagina and the rectum. Consultations with 
surgeons reveal that although the fistula is not 
inoperable, it is unlikely that repair could be 


successful. The patient states that flatus escapes 


through the vaginal opening rather than through 


the rectum, causing her much discomfort. The 
patient has, on several occasions, exposed her- 
self to the psychiatrist and the psychologist 
whom she is now secing. However, she states 
that on several occasions when she has had an 
opportunity to go walking or riding with a man 
other than her husband or a member of her 
family, she has become most fearful. The pa- 
tient states that she feels she is quite like her 
mother and hates herself for being this way. She 
is quite fond of her father. Several times there 
has been a remission in symptoms only to have 
them. return. in full strength. Whenever there 
does seem to be a remission in symptoms, the 
husband of the patient seems to "blow up" and 
tells the patient that she thinks only of herself. 
The patient states that she "gets scared" because 
he sounds like "mother." This is the first mar- 
riage for both the patient and her husband. 
They have been married eight years. Their re- 
ligious faith is the same. The patient and her 
husband have sexual relations about once in 
two months. The socioeconomic status of the 
and her husband is above average. The 
gnosis in this case is anxiety hysteria. 


patient 
formal dia 


Case 2 

The patient is a white female, age 33. Her 
husband is age 42. He is a clerk in a small com- 
bination beer garden and store. It is the patient's 
first marriage and the husband's third. The 
husband has no children from either of his 
previous marriages. The patient and her hus- 
band have no children. The patient had a bilat- 
eral salpingectomy at age 21. Her present illne 
began with nervousness six years ago and her 
presenting complaint was fear of being alone 
and particularly of going out on the street alone, 
which began two years ago. The intensity of 
this fear varies from time to time. She was able 
to work for about eight months after her "fear" 
symptoms began, and then had to quit her job 
because she was unable to go to work alone. 
When she attempts to go on the street alone, 
she complains of vertigo, syncope, palpitation, 
and perspiration. The patient is quite aggressive 
and states that she has fears of homosexuality. 
She feels these fears were partly related to 
homosexual experiences in which she partici- 
pated during her adolescent years. She stated 
that in her early teens she hated men and de. 
cided never to get married, but that in her late 
teens she had several affairs with married men 
They seemed more attractive to her becaus f 
their seriousness. She considered men of her e of 
age as “silly and mushy.” The patient кзы 
telephone operator until she could по мата 
work because of her symptoms. The longer 
father died when she was 17. The patient's 
mother has been living with them si patient's 
Since their 
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marriage. The patient states that her husband 
was quite intolerant of her illness and used to 
rant and rave because of it. She states that he is 
a drunkard and that she doesn’t trust him. The 
patient's mother is very religious and quarrels 
with the patient and her husband because they 
go out and the mother will pout and isolate 
herself from the patient. The patient's mother 
states that she and the patient's father never 
got along well and that he was not faithful to 
her because he drank and because he gambled. 
The patient states that her husband also gam- 
bles. Her husband consented to bring her to a 
psychiatrist (having been referred by Johns Hop- 
kins Clinic) only because he thought that after 
one visit she would be cured. They have many 
arguments about the need for a long-range pro- 
gram of treatment. Actually, she has spent over 
а thousand dollars on treatment and the hus- 
band is most resentful of this. He has threatened 
to leave on several occasions and storms out of 
the house and later comes back. The patient's 
husband says that she is too cool and too selfish. 
He calls her a Virginia Blueblood or Qucen 
So-and-So. He is resentful of her spending 
money on clothes, particularly since she is tall 
and has to have most of her clothes made. He 
feels that he has to keep moving all the time. He 
states further that his wife is the “frigid beast.” 
The patient states that the husband is a real 
“heller.” The patient’s husband states that he 
resents the mother-in-law living with them 
very much because he feels that she has more 
influence on the patient than he does. The pa- 
tient feels that she must be two jumps ahead of 
everybody. She feels that people are not to be 
trusted. She feels very anxious. She does try to 
go out of the house and see the man on the 
street. On several occasions there has been a 
partial remission of symptoms, but as soon as 


the patient gets better, her husband becomes ` 


very aggressive toward her and she relapses. Both 
of them feel that they cannot discuss things 
without ending up in an argument. The pa- 
tient began having homosexual and heterosexual 
relations at age 14. The patient states that her 
father was an alcoholic and was unfaithful to her 
mother. The patient's husband resents her knit- 
ting or reading or doing anything alone. The pa- 
tient states, “I’ve always resented men deeply be- 
cause of father’s behavior.” The patient becomes 
very nervous when she attempts to have inter- 
course with her husband and thinks that it is 
very unsatisfactory for her. She feels very resent- 
ful of her mother living with her and her hus- 
band. She feels that her mother has always 
tried to "boss" her too much and has pouted if 
she could not get her own way. Communication 
with the psychiatrist whom she saw at Johns 
Hopkins revcaled that, "she seems to have con- 
fused her masculine and feminine identification 


and in many respects is somewhat masculine. 
She is resentful of male aggression." Her hus- 
band has no church affiliations and their socio- 
economic status is below average, although the 
patient came from a wealthy family. The father 
of the patient was rarely at home before hc 
died. The physioneurological examination is 
negative except fgr a low metabolic rate which 
is being corrected with thyroid extract. The for- 


mal diagnosis in this case is anxiety hysteria. 
А 


Саѕе 3 


The patient is a white female, age go. The 
husband is age 33. It is the first marriage for 
both. They have one son, age 4. The patient's 
present illness began when her son was siX 
months old. The boy became ill with a throat 
infection and the patient's husband was away ät 
the time, She suddenly became nervous, began 
to tremble, and within a week her fear of being 
alone and going out on the street alone de- 
veloped to an acute stage. The patient states 
that she had a great deal of anxiety when she 
was pregnant because she didn't know if she 
would be able to care for a baby. She had a 
very long labor and gained 15 pounds during 
the pregnancy. The patient's mother came to help 
her, but was highly nervous and more hindrance 
than help. The patient stntes that she never 
wanted a baby and did not want the responsi- 
bility of having one. The patient's mother stayed 
until the baby was two months old. Thc patient 
states that she has been completely frigid since 
her marriage, but was not so before her mar- 
riage. She states that she has no interest in sex- 
ual relations and that they rarely have them. 
When the patient was in her teens, she learned 
that her father had had a mistress since she was 
five years old. The patient's father told her 
that he wanted to have a good time and the 
patient's mother wanted a nice home and to 
raise her children; therefore, if he had a mis- 
tress, both he and his wife would be satisfied. 
The patient's father would usually come in late 
after the patient had gone to bed so that she 
rarely saw him. The patient says that she had 
more respect for her mother than for her father, 
although she was fond of her father and felt 
sorry for him because the patient's mother 
nagged him so much. She states that her mother 
nags her and acts very much like a martyr when 
the patient does not do what she wants. The 
patient’s husband is the manager of a shoe store. 
He goes to New York on buying trips from 
three to four times a year. She has suspected him 
of being with another woman, but has never 
been able to prove it or to get him to admit it. 
As the patient got older, she realized that her 
parents didn’t get along and thought that sex 
might have something to do with it, and was 
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determined not to have the same trouble in her 
own marriage. Although she indulged in both 
homosexual and heterosexual play in her teens, 
she states that she was a virgin at the time of 
her marriage and that she knew more and had 
read more about sex than her husband. The pa- 
tient’s husband told her that 3he was abnormal 
because she had no orgasm. They began arguing 
shortly before the baby was born, ,The patient 
did not want to ha са baby, пог had they 
planned to do so, although the husband wanted 
one. He states that perhaps it became too im- 
portant to him. He has told her that he would 
like to go back into the army because he is un- 
happy at home. He says that while he was in 
the army, he lost his "niceness" for a while. Не 
says that he did expect more of his wife after 
the baby was born, but got less. He says that 
she didn't seem glad to see him when he came 
home at night and that she spent a great deal 
of money. The patient states that the baby is 
too great a responsibility, that she never wanted 
the child and now she has to do all the baby’s 
things by hand, get the groceries, and work 
around the house. The patient feels that their 
sexual relations can never work out and can 
never bring her happiness. She states that she is 
somewhat frigid ncw. She is fearful of being 
homosexual. She is quite fearful of her husband's 
being unfaithful. She wonders if her husband 
lies to her. Both the patient and her husband 
blame each other for their poor sexual relations. 
The patient's. husband suffers from premature 
ejaculation. She feels that she has become Ll 
most totally frigid since the birth of the child. 
The patient's husband admits that he has not 
been an "angel" since the marriage. The pa- 
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tient’s husband is quite resentful toward the pa- 
tient’s mother and does not like for her to visit 
them because he feels that the patient is both 
fearful of her and dominated by her. The pa- 
tient admits that she is dominated by her 
mother to a great extent when she is around 
her. The patient says that she is somewhat fear- 
ful of her husband. She states that she feels ag- 
ve toward both her husband and her 
mother and feels quite guilty and fearful be- 
cause of it. She states that “if he (the husband) 
is unfaithful, it is because I have rejected him." 
She feels that his business trips have increased in 
the last few years and that he does this on pur- 
pose so that he can get away from her. The re- 
ferring physician stated that he felt that the 
patient had confused her identification. She is 
particularly confused over her relationship with 
her father, particularly since the father was 
seldom home and was quite indulgent when he 
was home. The patient states now that she both 
hates and loves her father and that she wonders 
if it isn't the same way with her husband. Both 
the patient and her husband are perfectionistic 
and the patient has had some compulsion since 
she was in her early teens. For example, she can- 
not go to sleep at night unless her arms are un- 
derneath the covers and she awakens at njght if 
she happens to toss and turn and one or both 
arms get out from under the covers. They have 
sexual relations infrequently at present. The 
physioneurological examination was negative. 
Originally present complaints of syncope, as- 
thenia and anorexia, vertigo, palpitations, and 
cephalalgia continue, but to a somewhat less de- 
gree than originally, The socioeconomic status 
of the patient and her husband is about average, 


below in the order of chronological occurrence two rows, specify a personality type as psycho- 
as you have noted it from your observation of pathic, neurotic (type), schizophrenic, etc., or 
the material provided to you. Place an (X) in “Мо Remark," using any personality type as be- 
the appropriate box indicating your judgment of ing purely descriptive rather than feeling that 
the depth of the manifestation, and in that same you are committing yourself to a formal diag- 
row place the statement which leads you to the nosis, and adding any remarks you may wish 
conclusion that such manifestation exists in no- concerning the personality of the husband and 
liceable degree. If there is more than one such father. . 
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Number the manifestations which are listed ter all such portions of the material. In the last 
statement which led you to your conclusions, en- | 


Case No. ——— t 


Number Manifestation Depth of Manifestation M 
| | = " А | Barely | Not | 
| | Quite Marked Moderate | Noticeable Present 


Lack of an adequate |——— === | кашый | 
| father figure | | | 


Dominant overpro- | | 
tection 


Marriage to an older d Е | 
| | man | | 


, Castration or castra- 
tion fear 


| Rejection of preg- | 
папсу | | 


| Frigidity 


. Husband leaves | 


Behavioral characteristics | State: 
of husband 


eee 
| Behavioral characteristics | 
of father | 
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J. BACKGROUND OF THE STUDY 


I N RECENT years educators have become 
increasingly concerned with psycho- 
logical aspects of the classroom environ- 
ment. It is now generally believed that 
the goals of education are not maximally 
achieved unless the social-emotional cli- 
mate of the classroom is characterized 
by an atmosphere of warmth, mutual re- 
spect, and permissiveness. It is further 
assumed that the teacher is the most im- 
portant individual in determining class- 
room climate, and that her verbal be- 
havior is largely the medium for pro- 
jecting her influence in the situation.? 

Based upon these assumptions, Withall 


"It is a pleasure for the authors to acknowl- 
edge the considerable assistance and support they 
have received while carrying out this study. Pro- 
fessor Withall, whose technique was employed, 
Supplied us with sample transcripts and kindly 
encouraged our efforts. To Mrs. Pauline N. 
Cagen, Principal of Public School 127 in New 
York City, we are indebted for unreserved co- 
Operation in providing the observational setting. 
Mrs. Dora J. Holt, our secretary, provided steno- 
graphic assistance in the classrooms and later 
persevered, with undisturbed good humor, 
through successive revisions of the manuscript. 

To the four teachers who were observed in 
this study we owe a special debt of gratitude. 
Being observed necessarily entails certain irrita- 
tions and frustrations, These they suffered with- 
Out complaint. The warmth of their reception 
did much to make this study an enriching per- 
Sonal experience for the authors. 

*Some recent practice (8, 16) favors the use 
9f the feminine pronoun in referring to teach- 
ers, and since only women teachers participated 
in this study, the feminine gender seems quite 


appropriate. 


(14) has developed a technique for as- 
sessing social-emotional climate in the 
classroom through an analysis of the 
statements made by the teacher as she 
conducts classroom activities. It is pos- 
sible, employing this technique, to place 
each statement made by a teacher into 
one of several categories? Starting with 
an original list of twenty-five categories, 
Withall found it possible to reduce this 
number to seven which form a learner- 
centered to teacher-centered continuum. 
These seven categories cover all teacher 
statements in a parsimonious, yet psycho- 
logically meaningful fashion. The several 
categories, and brief examples of each, 
are as follows: 

Garecory 1: Learner-supportive statements 
express agreement with ideas, actions, or opin- 
ions of the learner, or commend and reassure 
him. The dominant intent of these statements 
or questions is to praise, encourage, or bolster 
the learner. Statements of this kind frequently 
take the form of a single word response such’ as 
“Right,” “Yes,” or “Good.” 

Carecory 2: Acceptant or clarifying state- 


з A statement is defined in this report as апу 
type of verbalization made by a teacher. State- 
ments require no particular grammatical con- 


-struction and may consist of questions, declara- 


tive sentences, exclamations, and imperatives. In 
a personal communication from John Withall, 
dated December 22, 1952, statements are further 
defined: “The criterion of ‘a statement’ is the 
expression of a complete idea or concept . . . any 
given remark of a teacher may be broken up 
into two or more statements depending on how 
manv discrete ideas are expressed in said re- 
mark.” 
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ments show considerable understanding by the 
teacher or restate clearly and succinctly in the 
teacher’s words the ideational or emotional con- 
tent of the learner’s statements. The dominant 
intent of these statements is to help the learner 
gain insight. Statements of this kind are rather 
infrequent, but the following is an example: 
“In other words you think that if we decide to 
go back again we should plan to spend the en- 
tire day.” 

CATEGORY 3: Problem-structuring statements 
offer facts, ideas, or opinions to the learner 
about phenomena or procedures in a non- 
threatening objective manner. The dominant in- 
tent of these statements is to sustain the learner 
by facilitating his problem-solving activities. A 
good example of this kind of statement is the 
following: “What is special about twins? Two 
brothers are born on the same day one year 
apart; are they twins?” ` 

CATEGORY 4: Neutral statements evidence no 
supportive intent, being neither teacher-cen- 
tered, learner-centered, nor problem-centered. 
The dominant intent of these statements is to 
facilitate the administrative and procedural de- 
tail of class management. Examples of neutral 
statements are the following: “Children, there 
will be no movie today since our school pro- 
jector is broken.” “Who is going to march in 
the St. Patrick’s Day parade tomorrow?” 

CATEGORY 5: Directive statements advise the 
learner regarding a course of action and offer 
him no choice or severely limit his choices. The 
dominant intent of these responses is to have 
the learner take up the teacher's viewpoint and 
pursue a particular course of action. An ex- 
ample of a directive statement is the following: 
“If there are any words which you do not 
know, put them down in your notebooks and we 
will go over them tomorrow.” 

CATEGORY 6: Reproving, disapproving, or dis- 
paraging statements express complete or partial 
disapproval of the ideas, behavior, or personal 
characteristics of the learner, The dominant in- 
tent of these statements is to admonish the 
learner for unacceptable behavior; to instruct 
the learner in Societal values as interpreted by 
the teacher; or to impress upon the learner that 
he has failed to reach certain standards of ex- 
cellence. A good example of mild reproof is the 
following: Children, you think you are whis- 
pering, but you are not.” Stronger reproof is 
found in this statement: "You knew that yester- 
day, but now you've forgotten it completely." 

CATEGORY 7: Teacher-supportive statements are 
those in which the teacher refers to herself, ex- 
pressing a defensive attitude, or refers to her 
present or past interests, activities, or possessions 
in order to reassure herself and confirm her po- 
sition. The dominant intent of these teacher 
responses is to assert, defend, or justify the 


teacher. An example of this type of statement 
is the following: "You must say ‘excuse me’ when 
you interrupt me; I say ‘excuse me' when I in- 
terrupt you. Now we will go on without any 
interruptions." à 

It is important to note that in using the 
Withall procedure one categorizes state- 
ments not in terms of their content but 
according to the intent of the teacher who 
makes them. Theoretically, the verbal 
behavior of the teacher, as assessed by 
the Withall procedure, is uninfluenced 
by the subject matter taught. In practice, 
however, it seems likely that such con- 
tent factors as subject matter do exercise 
some influence on the frequency of 
verbal statements in certain categories. 
The extent of this influence, if any, is 
not known. 

The intensity of a statement is not a 
variable in the Withall procedure. The 
technique provides a numerical measure 
of statements in each category, but the 
manner in which these statements are 
made is not assessed. Statements made 
with great emotion are weighted equally 
with those made with serene calm or 
disinterest. This characteristic does not 
appear to represent a profound problem 
or limitation, since it is reasonable to 
expect that intensity of statements and 
frequency of statements are closely re- 
lated. ® 

A procedure for categorizing state- 
ments necessarily ignores several other 
facets of communication among human 
beings. A teacher's posture, en ane 
facial expressions Шо ба 
meaning to children, and there ore ds i 
ence the social-emotional climate of the 
classroom. Even silence may be put to 
effective use by teachers in the control 
of classroom situations. Other character- 
istics of teachers’ verbal behavior which 
conceivably influence classroom gumas 
are the rate and clarity of expression. An 
essentially dominative social-emotional 
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climate may be maintained by a teacher 
who speaks so rapidly and indistinctly 
that the pupils are insecure in her pres- 
ence. Though these variables are impor- 
tant factors in the communication be- 
tween teacher’and pupil, they are ex- 
tremely difficult to assess objectively. 
Moreover, on logical grounds it would 
seem that measures of social-emotional 
climate based upon the categorization of 
the statements of teachers should be 
highly correlated with other measures 
emphasizing different aspects of the ver- 
bal pattern. 


In his original development of the Climate 
Index, Withall (14) worked with typescripts 
made from sound recordings of regular sessions 
of several high school classes in the University 
of Chicago Laboratory School. The Index was 
defined as the ratio of the number of learner- 
Centered statements (sum of Categories 1, 2, 
and 3) to the number of teacher-centered state- 
ments (sum of Categories 5, 6, and 7). Objectivity 
of the Index was determined upon ihe basis of 
agreement among several judges classifying 
statements in the typescripts. An estimate of 
Validity was obtained by comparing the rank 
order of three typescripts on the Climate Index 
with the rank order of Anderson's Integrative- 
Dominative Ratio (1) using the same three type- 
scripts. Other evidences of validity include a 
questionnaire evaluation by a class of 25 pupils 
and the use of several class sessions in which the 
climate was experimentally varied by the teacher. 
Reliability was studied by comparing successive 
blocks of 50 statements from the typescripts of 
one class session. The extent to which changes 
occurred in the proportions of statements in 
cach category was noted. Proportions based on 
the first 200 statements did not significantly 
change as successive blocks of statements were 
added. It was therefore concluded that 200 


statements offered a reliable sample of a teacher's 
classroom verbal behavior. 

Flanders (5) showed that the Climate Index, 
when used in an experimental situation with one 
teacher and one pupil, was related to such 
physical manifestations of anxiety as galvanic 
skin response and pulse rate. Using the Index 
as a criterion of group climate, Perkins (10) 
categorized the statements of six leaders of 
in-service teacher training groups. He found that 
changes in group climate were paralleled, to a 
marked degree, by changes in group learning. 

A further study by Withall (16) had as its 
purpose the assessment of the classroom cli- 
mates experienced by a seventh-year class in the 
Laboratory School as it changed from teacher to 
teacher, This study emphasized the fact that dif- 
ferent teachers create quite different psychologi- 
cal atmospheres for the same group of young- 
sters. An important change in the procedure for 
categorizing statements was adopted in this 
study. Instead of recording class sessions and 
making categorizations from typescripts, the ob- 
server classified teachers’ statements in the “live” 
situation, і.е., as they were made in the class- 
room. 


Thus it can be seen that since its orig- 
inal development, additional research ex- 
perience has been gained witli the 
Withall technique. Applications have 
ranged from junior high school class- 
rooms to adult groups enrolled for in- 
service teacher training, from a “class” 
involving a single pupil to classes com- 
posed of large numbers of pupils. Al- 
though used exclusively in educational 
settings thus far, the method undoubt- 
edly is applicable in the study of psycho- 
therapy, counseling, group discussion, in- 
dustrial interviewing, and other human 
relationships in which mteraction takes 
place mainly on a verbal level. 


П. PROBLEM 


The review of the literature cited 
above indicated the desirability of an- 
Swering certain basic questions concern- 
ing the usefulness of a verbal-behavior 
method in studies of teacher effective- 
ness. Withall's technique seemed suitable 
as a predictor or criterion of teacher 
effectiveness (9, 11) but its immediate 


use in this capacity appeared to depend 
upon its reliability. Accordingly, a study 
was planned which might answer three 
fundamental questions, usually sub- 
sumed under the general heading of re- 
liability. These questions are as follows: 

a. Can self-trained observers, working 
independently and observing the same 


4 
behavior, agree in their classification of 
teachers’ statements? 

b. Is the verbal behavior of teachers 
stable from one classroom visit to an- 
other? 

c. Ina single school, is the categoriza- 
tion of verbal behavior sufficiently sensi- 
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tive to reveal differences in the classroom 
climates provided by different teachers? 

A satisfactory answer to each of these 
questions seems preliminary to the de- 
sign of studies of teacher effectiveness em- 
ploying the technique. : 


III. PROCEDURE 


Exploratory Efforts 
The initial efforts of the authors were 
directed toward a clarification of the 
meaning of the various categories. It was 
essential that the authors have a com- 
mon understanding concerning the types 
of teacher statements which properly fit 
into each category. Professor Withall, in 
a private communication, encouraged the 
authors to employ the method and pro- 
vided them with several sample type- 
scripts as practice material. The principal 
of a small Manhattan elementary school, 
with the consent and approval of her 13 
faculty members, agreed to furnish the 
observational situation and to make mi- 
nor adjustments in the school schedule 
for the convenience of the observers. At 
aperiodic sessions during a six-week in- 
terval, classroom visitation and practice 
with the classification scheme were un- 
dertaken. It soon became apparent that 
sound reproductions of class sessions 
using commercial tape recorders were not 
feasible because of the high noise concen- 
tration in the classrooms. Stenographic 
notes of teachers verbalizations were 
o be more satisfactory than tape 
but even with this method the 
e than 75 
s were ob- 


found t 
recordings, 
authors estimated that no mor 
per cent of a teacher's statement 
i i ‚б giv rvation 
tained during any given abser - 
period. After about 20 clock hours 0 an 
perience in classifying classroom verb: 
behavior of teachers from typescripts (see 
Appendix), the writers attempted to dis- 


es and 


pense with reproduction procedur 
“Tiye” 


to categorize statements in the 
situation. As a teacher conducted a class, 
the observers (the writers) independently 
categorized her statements. Practice for a 
few sessions with this method seemed to 
yield close agreement between the ob- 
servers as to the total number of state- 
ments made by the teacher and the pro- 
portionate numbers of statements in the 
several categories. 


Observational Setting 


The school in which the observations 
were made is somewhat atypical for the 
country as a whole. It is a small, six-year 
elementary school, housed in a 100-year- 
old building, and located in an economi- 
cally underprivileged area of New York 
City. Approximately go children are en- 
rolled in each class. Many of the pupils 
are foreign born; about one-half are na- 
tives of Puerto Rico. Most of the children 
are bilingual. Measured IQ's are almost 
all below 100, but this is certainly at- 
tributable, in part, to difficulties in the 
use of the English language. 

From an impressionistic point of view 
the atmosphere of most classrooms in this 
school was free and informal. The au- 
thority of the teacher, though expressed 
in subtle rather than obvious ways, was 
challenged. Disciplinary prob- 
uent but not unknown. 
e may characterize a 
rms such as these, 


seldom 
lems were infreq 
The teachers, if on 
group of teachers in te 
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are neither "traditional" nor "modern" 
but at some indeterminate point between 
these two extremes. Such practices as se- 
vere regimentation and repetitive drill 
were never seen; neither was there evi- 
dence of the studied encouragement of 
pupil self-direction. 

It is impossible to estimate the extent 
to which these teachers are representative 
of teachers in general. Like most New 
York City teachers, they are well edu- 
cated, with a strong, professional interest 
in their work. Their original attitude 
toward the study could best be charac- 
terized as "cautious toleration." During 
the course of the observations, how- 
ever, this attitude underwent a marked 
change. Rapport was established as the 
observers became more familiar and less 
threatening figures. The teachers gave 
definite evidence of enthusiastic interest 
and unreserved: cooperation as the study 
progressed. 


Design 


Three important aspects of the cate- 
gorization of teachers’ verbal behavior 
were the principal objects of study: 
(a) differences between observers, (b) dif- 
ferences among observation periods or 
visits, and (c) differences among teach- 
ers. A2 X 4 X 4 multiple-classification 
design involving two observers, four vis- 
its, and four teachers was employed. This 
Was considered a first serie’ of observa- 
tions, It was followed by æ second series 
of observations, of identical design, in 
Which the same observers visited the 
same teachers on four more occasions. Di- 
viding the eight observation days into 
two separately analyzed series of [our 
Visits each enabled the observers, after 
the first series, to re-evaluate their cri- 
teria for classifying statements into the 
Several categories. It was thought that 
with this method the categorizations by 
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observers could perhaps be brought into 
closer alignment for the second series of 
four visits. 

The data were to be treated by the 
analysis of variance method, and each 
category of statements was to be ana- 
lyzed separately. During the exploratory 
work, however, it became apparent that 
statements in Category 2 (acceptant or 
clarifying) and Category 7 (teacher-sup- 
portive) were very rare. It was therefore 
decided that analysis should be restricted 
to each of the five "most tallied” cate- 
gories and a summation category (Cli- 
mate Index). 

Two fourth-year and two fifth-year 
teachers in the cooperating school were: 
chosen for study. None of the classrooms 
of these teachers had been visited during 
the practice and exploratory sessions, and 
the observers had no knowledge of the 
methods and techniques employed by 
these teachers prior to the first observa- 
tion. Observations were held on Monday 
mornings for eight consecutive weeks, ex- 
clusive of school holidays. Each teacher 
was visited some time during the morn- 
ing. The order of visitation of classrooms 
can best be described as haphazard. Since 
time of day may conceivably be related to 
classroom climate, it was desirable to 
avoid a systematic order. At the same 
time it was impossible, because of sched- 
uling difficulties, to utilize a randomiz- 
ing technique. On two occasions, as a 
result of absence, it was not possible to 
visit a particular teacher on Monday 
morning, and a later day in the same 
week was chosen as a substitute. 

Previous experience with Withall’s 
procedure suggested that approximately 
100 statements would provide a usable 
sample of a teacher's verbal behavior for 
a single observation period. Withall (15) 
concluded that a sample of 50 statements 
was sufficient for bringing out gross dif- 
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ferences in classroom climate and that 
200 statements were sufficient for estimat- 
ing a teacher's position along the climate 
continuum. However, since it seemed 
desirable for the two observers to im- 
pose upon a given teacher no longer than 
go minutes per day, a goal of approxi- 
mately 100 teacher statements per visit 
was selected. In practice the number of 
statements tallied by the two observers 
on the ge visits of both series varied from 
74 to 133 per visit, with a median of 100 
statements. Data relative to this point are 
presented in Tables 1 and 2. 


Factors not studied. Ultimately, extensive evi- 
dence on the validity of Withall's procedure for 
categorizing teacher statements will have to be 
obtained. The pupil-growth correlates of a 
teacher's verbal behavior must be sought. The 
discovery of such correlates, however, is not 
within the scope of this study, nor does this 
study deal with an assessment, inference, or 
assumption concerning the effectiveness of the 
teachers who served as subjects. 

It should be noted that several factors which 
may ultimately prove to influence observed class- 
room climate have been uncontrolled, in this 
study. Factors of this type would include the day 
of the week, the time of day, and the back- 
ground and experiences of the pupils. It was the 
feeling of the writers that, though these factors 
are worth studying, they contribute a small pro- 
portion to the variation in observed classroom 
climate. 


Assumptions. Several assumptions are 
required for the multiple-classification 
design and analysis of variance technique 
to be strictly applicable. Cochran (3) has 
set forth these assumptions as independ- 
ence, homogeneity of variance, and nor- 
mality of distribution of the experimen- 
tal errors, as well as additivity of treat- 
ment effects. Concerning this study, 
which was to involve the repeated ob- 
servation of the same teachers by the 
same observers, it seemed that the inde- 
pendence of errors was most in jeop- 
ardy. To minimize this difficulty, special 
care was taken by the observers during 
each series of visits to avoid any ex- 


change of impressions about the teachers. 
Also, by placing observation records in a 
file and by carefully refraining from to- 
taling the tally marks in each category 
following an observation period, each 
observer was able in a measure to pre- 
vent contamination of his subsequent 
categorizations of statements. Since in- 
spection of the data provided no evi- 
dence for heterogeneity, the assumption 
of homogeneous error variance was con- 
sidered satisfied without rigorous test. 
Nature of the variate. Following the 
precedent set by Withall (15) in his orig- 
inal development of the Social-Emotional 
Climate Index, it was decided to make 
the entry for each cell of the design the 
percentage of the total number of a 
teacher's statements falling in a given 
category. This procedure has the effect of 
equating all observation periods to a base 
of 100 teacher statements, making it 
possible to compare varying numbers of 
statements recorded by different observ- 
ers during different visits. Distributions 
of percentages, however, are characteris- 
tically rectangular in form and transfor- 
mation is required to normalize these 
values. Bartlett (2) points out the useful- 
ness of the angular transformation for 
percentages and suggests the employment 
of Table XII in Fisher and Yates's Statis- 
tical Tables (4). This method was fol- 
lowed for these data. For example, if 
Teacher A has a total of 99 statements 
attributed to- her by Observer 1 during 
a given visit, and 25 of these statements 
have been classified by him as “Јеагпег- 
supportive" (Withall's Category 1), then 
25.3 per cent of her verbal behavior is 
placed in the first category, Using the 
angular transformation table, 25.3 per 
cent 1s transformed into an angle of 3° 
degrees, rounded to the nearest whole 
degree. In this way seven transformed 
values, one for each statement category; 
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“were obtained for each of four teachers, 


by each of two observers, on each of four 
Visits, in two separate series of observa- 
tions. 

As anticipated, examination of the ta- 
bles of transformed values indicated that 
it would be worth while to analyze only 
five of the seven statement categories and 
a Climate Index based on the sum of the 
first three categories. So few teacher 
Statements were classified by the observ- 
ers as belonging in Category 2 and Cate- 
gory 7 that an analysis of these was not 
undertaken. 

The Index used in this study was the 
sum of statements in Categories 1, 2, and 
3 (learner-centered statements) divided 


by the total number of statements. This 
Index was computed separately for each 
visit to each teacher by each observer. 
There were therefore 32 indices com- 
puted for each series of observations. It 
should be noted that the Index used in 
this study, since it is based upon propor- 
tions of the total number of statements, 
will vary between zero and unity (before 
transformation). Withall’s ratio of 
learner-centered statements to teacher- 
centered statements, ignoring neutral 
statements (Category 4), wil vary be- 
tween zero and some indeterminate 
value, depending upon the number of 
statements categorized by the observer. 


IV. ANALYSIS OF RESULTS 


Comparisons of Numbers of Statements 
Recorded by Observers 


One of the preliminary questions for 
study in this project was, “Can two per- 
Sons, observing simultaneously and in- 
dependently in the classroom, agree upon 
the total number of statements made by a 
teacher?" Table 1 provides information 
relevant to this question. During the first 
Series of observations there was some 
tendency for Observer 2 to record more 
Statements than Observer 1—1,741 com- 
pared with 1,693. Differences between ob- 
Servers on number of tallied statements 
for the 16 pairs of observations (four 
visits to four teachers) resu]ted in a t 
value of 2.216, which is significant at the 
5 per cent level (L,,—2.131; 15 df). Thus, 
during the first series of observations one 
Observer tended to record a significantly 
larger number of statements than the 
Other. This difference, although undesir- 
able, does not necessarily lead to disagree- 
ment between observers when statements 
in individual categories are analyzed. 


Statements were analyzed for each ob- 
server in the separate categories by cal- 
culating a ratio based upon tke total 
number of statements tallied during the 
observation period. Two ratios may be 
identical though the total number of 
statements on which they are based differ 
markedly. 

Between the first and second series of 
observations the observers redefined their 
criteria of a statement in order to reach 
greater agreement. The success of their 
effort is reflected in Table ». The mean 
difference for the 16 pairs of observations 
of this second series resulted in a ¢ value 
of 0.260, which is nonsignificant. Thus, 
during the second series of observations, 
after the observers re-evaluated their cri- 
teria, the systematic significant dif. 
ference in the number of recorded state. 
ments was eliminated. 


Comparison of Range and Median 
Climate Indices 
Table 3 presents the Social. 


E = motiona 
Climate Indices of the four А 


teachers who 
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TABLE 1 
TOTAL NUMBER OF STATEMENTS AND LENGTH OF RECORDED OBSERVATION PERIODS 
First Series 


Teacher 
а А B C D Totals 
Visit bs ^ 
N Time N Time N Time N Time N Time 
ї 105 117 105 137 464 
I В 20' 16^ 20! ' 20' 76' 
2 109 126 116 138 489 
1 95 ? 124 · 109 89 417 " 
I 24 13’ 23 ral 72 
2 93 123 III 104 431 
H 78 106 110 102 396 i 
III 21' 24 3o' ty’ 92 
2 76 101 тїї 107 395 
i 93 123 84 116 416 
IV 18^ 22' 27! 22! 80! 
2 96 120 87 123 420 
5 371 470 408 444 1693 
Totals 83 75 xod Dn 320! 
2 374 47° 425 472 1741 
; I 94 120 107 109 
Medians 20.5! 19.0" 25.0. 18.5" 
= (2 95 122 III 11$ à 


TABLE 2 
TOTAL NUMBER ОЕ STATEMENTS AND LENGTH OF RECORDED OBSERVATION PERIODS 
Second Series 


"Teacher 
A B С р ‘Totals 
Visit Obs x — E 
N Time N Time N Time N Time N Time 
1 99 95 74 88 356 
I 16^ ri’ as! 15! 67 
$ 2 100 92 79 93 364 
E 93 87 92 87 359 
п 25! 19^ зо’ 28 102! 
2 85 85 95 85 350 
1 120 133 I 100 
ш 23' 23" И: a" 99 
8 35 
2 то 132 89 : 106 435 
І 101 78 
IV 20° " 94 aie 92 T 365 ? 
$ 9. 
н 10? Lig 194 89 381 
I 413 393 " 
Totals | 84 73° 351 oon 367 &y' 1524 62! 
2 _ 395 o w EE AN T mde ^ 
f1 100 or a 
Р А gs 9o 
Medians 21.5" 19.5 31.0 md 
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participated in the study for all observa- 
tion sessions. A separate analysis of the 
Observations made in the two series is 
not provided at this point, since that is 
considered in other sections of this re- 
port. The tabular values are based upon 
the following formula: 

Sum of Statements in Categories 1, 2, and 3 


— ——— X 100 
All Recorded Statements 


The three categories of the numerator 
(learner-supportive, acceptant or clarify- 
Ing, and problem-structuring) may be 
considered learner-centered statements. 
Their ratio to the total number of state- 
ments made by the teacher is the class- 
room Cliraate Index employed in this 
Study. Indices for the two observers were 
combined and averaged, since differences 
between the observers were generally not 
Significant, as subsequent analysis will 
demonstrate, i e 
Examination of the median values 
near the bottom of Table $ shows that 
Teacher A, with almost 60 per cent of 
her statements in the learner-centered 
categories, has the highest Climate In- 
dex. Teacher C, on the other hand, has 
the lowest Index, 33.9 per cent. Teachers 
B and D have nearly equal Climate In- 


ABLE 3 


SOCIAL-EMOTIONAL CLIMATE INDICES (PER- 
CENTAGES) FOR FOUR TEACHERS 
ON EIGHT VISITS 


Teacher 

Visit =. 
А В [t D 
3 58.4 26.5 44.5 47-6 
а бт.т 53-9 35.0 33.9 
3 42.9 35.3 37.1 56.5 
4 82.0 47.0 25.8 40.6 
5 54-8 65.3 43. T 55.0 
6 74.6 41.3 82.7 50.0 
7 48.2 40.4 24.5 27.7 
8 78.3 66.5 81-3 41.4 
Median 59.8 44.2 33.9 44.5 
Range 30.1 40.0 20.0 28.2 


dices, based on slightly less than one-half 
of their statements in the learner- 
centered categories. It was the subjective 
impression of the observers, prior to the 
analysis of the data, that the four teach- 
ers tended to provide similar classroom 
climates. A larger sampling of the teach- 
ing profession would undoubtedly yield 
a wider range of individual differences in 
average Climate Indices. 

Table 3 not only shows differences 
among teachers in typical classroom cli- 
mate but differences in the climate pro- 
vided by the same teachers on different 
occasions. A picture of the variability in 
the climates characteristic of the four 
teachers is obtained by considering the 
range of percentage points covered by the 
Indices of each teacher for the eight ob- 
servations. Teachers A and B are of ap- 
proximately equal variability and are 
relatively more variable than Teachers 
C and D. These data suggest thát not 
only do teachers differ among themselves 
on their Climate Indices, but they also 
differ in the consistency of classroom cli- 
mate which they provide from occasion 
to occasion. These impressions are gained 
[rom an inspection of Table 5 and will 
be analyzed more thoroughly in the ma- 
terial to follow. 


Results and Interpretation of Analyses 

of Variance 

Table 4 shows the structure of the 
study for the first series of four observa- 
tions, and Table 5 is a similar presenta- 
tion for the second series of four visits. 
In all cases the second-order interaction 
(T x O x V) was used as the error term 
for testing lower-order effects. Results are 
shown separately for five categories of 
teacher statements and the Climate Index 
based on the sum of the statements in the 
first three categories. 

The interpretations suggested in this 
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TABLE 4 


SUMMARY OF ANALYSES OF VARIANCE FOR FIVE CATEGORIES OF STATEMENTS 
AND AN INDEX ОЕ TEACHERS’ VERBAL BEHAVIOR 


First Series 


Source of Variation 


Main Effects Interactions Total 
? Mean 
1st Order 2nd Order Square 
Among Among Between 
righ Fer = TXOXV 
Teachers Visits Observers TXO TXV ОХУ (rron 
Degrees of freedom 3 3 1 3 9 3 9 s 
Category 1 
Learner- 
supportive 6.738 
Mean Square.. — 27.542 29.708 0.125 2.875 33-702 7.708 т.236 ше 
олана: озо 22.28** — 24.04** — «1.00 2.33 — 27-34 6-24 
Category 3 
Problem- | 
structuring 8 8 8 
ED 6.125 2.458 01.347 0.45 4-45 57.73 
Mean, Sonaro gn EG 1.37 «1.00 20.49** «1.00 — — 
Category a \ 
eutra 
. 86. 82.865 22.781 17.531 29.670 16.365 3.448 22.410 
зе, ioe 24.03** 6.61* 5.08* — 8.60**  4.];% „= = 
Category 5 
Disses S 339.583 44-250 4.500 1.917 00.000 6.41 2.833 67.661 
re.. 339- . . . 4 : : 
роллы 119:879к 15:62% 1.59 «190! 34:05%к 21277 = = 
Category 6 р 
Reproving Square 38.458 48.875 6.125 1.12 8 8 8 
ean 5а! x ir 3 у 3 ы 5 43 0.70! 1.81 17.890 
Baana EE 21.14** — 26.87** 3.37 X1.09 16. 18** JUS d = 
Стан rad 348.792 22.042 3.125 
ean Square. . 49. ү . 4.702 127.810 5.375 4.597 75.418 
E IMP 75.87** — 4.70* — «1.00 ion DAS M = ae 
Tabled F Values 
BAL S 6.99 6.99 10.56 6.99 5-35 6.99 
Fuss 3.86 3.86 5.12 3.86 3.18 3.86 


Бус че реч 
presentation and discussion of results are 
characteristic of the four teachers studied 
and can be generalized only to whatever 
hypothetical population they represent. 
As in much educational research, it was 
not possible to select the particular ele- 
mentary school at random from a popu- 
lation of New York City schools. Nor was 
it possible, for administrative reasons, to 
select randomly four teachers from 
among the particular school's 13 faculty 
members. There is, therefore, no reason 
to believe that the four teachers in this 
investigation are representative of teach- 

ers generally. In the future, if it is de- 
sirable to estimate parameters for the 
Climate Index or to construct normis, 


considerable attention will have to be 
given to problems of sampling. 
As in the case of the teachers, the ob- 


servers also constitute a sample from a 
hypothetical population of observers. AI- 
though the categories are objectively de- 
fined, it is possible that observers with 
radically different orientations might 
categorize the same teachers’ statements 
in somewhat different ways. 

Main effects. Of the three main effects 
which are of concern in this study, ob- 
servers, visits, and teachers, the source of 
variation due to the observers is of initial 
importance. The third column in Tables 
4 and 5 presents the between-observers 
mean square and appropriate F test for 
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TABLE s 


SUMMARY OF ANALYSES OF VARIANCE FOR FIVE CATEGORIES OF STATEMENTS 
AND AN INDEX OF TEACHERS’ VERBAL BEHAVIOR 
Second Series 


Source of Variation 


Interactions 


Main Effects Total 
* 
1st Order and Order ean 
Among Among Between > 
Teachers — V ts Observers TXO TXV oxv TRON 
Degrees of freedom 3 3 1 3 9 3 9 ar 
Category 1 
Learner- 
supportive 
Mean Square. . 60.615 181.031 0.281 0.281 17.920 1.365 0.698 29.830 
УУ iE аен». 99.73** 259.36** «1.00 «1.00 25.67** 1.06 — 
Category 5 
Problem- 
structuring * 
Mean Square 679.781 46.615 2.531 2.281 116.976 2.615 2.698 105.596 
аах дары 251.06** 17.28** «1.00 «1.00 43.360** «1.09 — — 
Category 4 
Neutral : © 6 
Mean Square. . $2.37 28.208 24.500 8.c83 36.125 12.750 7.000 23.125 
iip SAP "nor 3.50 1.15 5.16% 1.82 = 
Category 5 
irective 
Mean Square.. 664.365 186.781 1.531 1.031 115.781 615 2.226 117.128 
E ARN secos 298.46** — 83.91** «1.00 «1.00 52.01** 1.62 — i 
Category 6 
Reproving 
Mean Square.. , 76.115 28.605 13.781 9.368 44-005 1.115 3-809 24.629 
VO eon pus еа 19.98 ** 7.53** 3.62 «1.00 11.55* <1.00 — EM 
Climate Index چ‎ "T 8 86 Б 81 
Mean Square.. 498.531 236.94 3.781 1.865 +92 2 2.920 T 
m Nm 170.73** Brass 1.29 «1.00 24.20** <I Pas 93.039 
6.99 6.09 10.56 6.09 5.35 6.99 
3.86 3-86 §.12 3.86 3.18 3.86 


* Exceeds the 5 per cent level of significance. 
** Exceeds the т per cent level of significance. 


each category of teachers’ statements in 
both series of observations. In the first 
Series of visits differences between the 
two observers were attributable to chance 
Variation in all categories except neu- 
tral statements, Category 4. Here the 
issue remained in doubt since the Ё 
test yielded significance between the 5 
nd 1 per cent levels. An examination of 
the means showed that Observer 1, on 
the average, placed 15 per cent of all 
teachers’ statements in this category, 
While Observer 2 similarly categorized 
13 per cent from the same set of teachers 
and visits. In the analysis of the second 
Series of visits, shown in Table 5, the 
Main effect due to observers is nonsig- 


nificant in all categories, including the 
category for neutral statements. 

The remaining main effects, among- 
visits and among-teachers, are interest- 
ing, but were not the chief concern of 
the investigation. Most of the analyses 
reported in Tables 4 and 5 show highly 
significant results for the among-teachers 
and the among-visits sources of variation. 
These results indicate that random 
sampling variation fails to account for 
the observed variability in these sources. 
It should be emphasized, however, that 
we cannot say anything further regard- 
ing a population of visits or a population 
of teachers. The existence of a significant 
interaction between teachers and visits 
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(T x V), interpreted as being character- 
istic of the population, prevents us from 
making inferences regarding the “real” 
effects of either teachers or visits consid- 
ered separately. At the same time we are 
prevented from using the teacher-by-visit 
interaction as an error term. Since it is 
significant, it does not provide an appro- 
priate estimate of error; consequently, no 
meaningful null hypothesis is available 
to test. In nonstatistical language, the 
variation among teachers on different 
visits is of such magnitude that the var- 
iability among either teachers or visits is 
not made apparent for the majority of 
statement categories. This point will be 
explored further in the discussion of the 
interactions of the analysis of variance 
tables. 

Interactions. Considering the first- 
order interactions listed in Tables 4 and 
5, the general picture is one of nonsignifi- 
cant éffects for those interactions involv- 
ing observers. The teacher-by-visit inter- 
action with its nine degrees of freedom 
is in a sense the primary focus of the 
study of interactions. As indicated in the 
discussion of the main effects, this term 
(column 5 of Tables 4 and 5) was found 
to be significant for all of the categories 
on which the analysis was made. It shows 
that teachers are quite variable from 
time to time with respect to the propor- 
tions of their verbal behavior occurring 
in the categories of Withall's technique. 

The extent to which differences among 
teachers, in general the largest single 
source of variation in the data, are 
masked by the variation due to the in- 
teraction of teacher-by-visit is an impor- 
tant problem. A rule-of-thumb procedure 
for examining this point consists of the 
formation of a ratio, the among-teachers 
mean square over the teacher-by-visit in- 
teraction mean square. Lindquist (7, р. 
214) suggests that this ratio of variances 


is seldom amenable to the F test for sig- 
nificance because of the inability to pos- 
tulate a meaningful hypothesis. The ra- 
tio does, however, when it is several times 
unity, provide an accurate notion of the 
stability of the respective rank orders of 
the elements being studied, in this case 
teachers. An example from Table 4 will 
make this point clearer. The ratio of the 
among-teachers mean square and the 
teacher-by-visit mean square for the Cli- 
mate Index in the first series of observa- 
tions is: 


348.792/127.819 = 2.73 


This ratio is not very large, and we 
would therefore not expect great stabil- 
ity in the rank orders of the four teachers 
over the four visits. If the data for the 
two observers are combined, the set of 


TABLE 6 
TEACHERS’ RANK ORDERS ON CLIMATE INDEX 
FOR Four Crass Visits 
First Series 


m Visit 
l'eacher 
I II III IV 
A I І 2 I 
B 4 2 4 2 
C 3 3 3 4 
D 2 4 I 3 


rank orders is given in Table 6. Using a 
nonparametric method recommended by 
Kendall (6), a coefficient of concordance 
computed from the ranked data in Table 
6 was found to be .475. This value is 
nonsignificant,*and it would therefore 
appear that the distribution of ranks in 
the Climate Index for the first series of 
observations might easily have arisen by 
chance. 

An identical analysis for the second 
series of observations yielded somewhat 
different results. The ratio of the among- 
teachers mean square and the teacher-by- 
visit mean square for the Ciimate Index 
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for this second series of observations is: 
498.531 /70.920 = 7.03 


This ratio is much larger than unity, and, 
in addition, much larger than the com- 
parable ratio for the first series of obser- 
vations. If the data are combined for the 
two observers on the second series of 
visits, the set of rank orders of the four 
teachers on each of four visits is given in 


TABLE 7 
TEACHERS’ RANK ORDERS ON CLIMATE INDEX 
For Four Crass VISITS 
Second Series 


‘Teacher ———— 
I IN 
A | j E 3 I 
B i 3 2 2 
С 4 4 4 4 
b 2 2 3 3 


Table 7. It сап be seen that the agree- 
ment among this set of ranks is quite 
close and that the average order for the 
teachers would be A, В, D, and C. The 
Coefficient of concordance was found to 
be „хоо. The likelihood that the arrange- 
ment of ranks presented in Table 7 
could occur by chance if there were no 
fundamental agreement among them is 
less than two in one hundred. Thus it 
appears possible, in spite of fluctuations 
from occasion to occasion, to order the 
four teachers participating in this study 
With respect to their standing on the Cli- 
mate Index. The stability of ranks neces- 
Sary for ordering the teachers did not 
become apparent, however, until the sec- 
Ond series of observations. These find- 
ings, if they can be duplicated in other 
School situations among other teachers, 
Suggest that the Climate Index repre- 
sents a stable variable in spite of fluctua- 
tions from time to time for the same 
teacher. As in this study, stability of 
tanks may not become apparent until a 
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large number of observations have been 

made. In school situations where teach- 

ers differ markedly, fewer observations 

will be required in order to demonstrate 

stability among ranks. 


Comparison of the First and Second 
Series of Observations 


In general, although the two series of 
observations were comparable in vir- 
tually every respect, certain unantici- 
pated differences between them ap- 
peared. The results reported in Table 5 
for the second series of visits tended to 
confirm the outcomes of the first series 
reported in Table 4, ie. significance 
tended to be characteristic of the same 
main effects and interactions. Examina- 
tion of the two tables does, however, 
make it possible to suggest additional 
outcomes. There was a general tendency 
for the total variances of the six cate- 
gories (last column) to be larger for the 
second series of observations. Along with 
this general increase in variability there 
was a tendency for the error terms to be 
smaller in the second series than in the 
first, with the exception of Categories 4 
and 6. These effects corroborated two 
subjective notions entertained by the ob- 
servers: 

a. Practice effects for making categor- 
izations of teachers' statements were be- 
lieved to have occurred. The observers 
felt that, with continued practice and 
the discussions between the first and sec- 
ond series of observations, they became 
more precise in their ability to recognize 
and categorize statements. Increased skill 
in the recognition and categorization of 
teachers’ statements seems to offer a rea- 
sonable explanation for the slight de- 
creases in most error terms from the first 
to the second series. 

b. Teachers’ verbal behavior was mark- 
cdly influenced by the presence of the 
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observers in the classroom. Initially, the 
teachers seemed to show an undue aware- 
ness of the observers. The observers got 
the impression, during the first few visits, 
that they were witnessing “tailor-made” 
lessons. Both the content and the manner 
of presentation seemed to have been es- 
pecially prepared for the observers’ bene- 
fit. As repeated visits were made to the 
same classrooms, it was felt that this 
rather obvious planning became much 
less important. During the later visits the 
teachers seemed to provide a more typi- 


cal, less guarded classroom performance. 
On logical grounds, it appears likely that 
the net effect of “preparation for being 
observed” is to reduce the differences 
among teachers in all statement cate- 
gories and to have a geaeral depressing 
effect upon the total variance for each 
category. Though it cannot be proved 
conclusively, this is a plausible explana- 
tion for the increase in the among- 
teachers mean square and in the total 
variances from the first series of visits to 
the second. 


V. SUMMARY AND CONCLUSIONS 


This study was designed to investigate 
three aspects of the reliability of teachers' 
verbal behavior. The specific questions 
on which the project was focused are as 
follows: 

a. Can self-trained observers, working 
independently and observing the same 
behavior, agree in their classification of 
teachers’ statements? 

b. Is the verbal behavior of teachers 
stable from one classroom visit to an- 
other? 

c. In a single school, is the categoriza- 
tion of verbal behavior sufficiently sensi- 
tive to reveal differences in the classroom 
climates provided by different teachers? 

The method developed by Withall (13, 
14, 15) for assessing classroom climate by 
classifying verbal behavior along a 
learner-centered to teacher-centered con- 
tinuum was employed. Using Withall's 
seven categories for tallying teachers' 
statements, a multiple-classification de- 
sign was developed in which two observ- 
ers (the writers) visited the classrooms 
of four teachers in an elementary 
school on four different occasions ap- 
proximately one week apart. This design 
constituted the first series of observations 
and was followed by a second series of 
identical design involving the same 


teachers and observers. . 

In analyzing the data the first problem 
considered was the extent to which the 
two observers agreed on the total num- 
ber of statements uttered by the teach- 
ers during each observation. In the first 
series of 16 observations a statistically 
significant difference (5 per cent level) 
between the observers was found. One 
observer tended to record a slightly larger 
number of statements than the other. 
Between the first and second series of ob- 
servations the two observers attempted to 
reach greater agreement on the defining 
characteristics of a statement. This effort 
was apparently successful, since no sig- 
nificant difference in the number of re- 
corded statements was found on the sec- 
ond series of observations. 

A Climate Index based upon the pro- 
portion of lezrner-centered statements to 
all recorded statements was calculated for 
the four teachers on the eight observa- 
tion sessions. A descriptive presentation 
of these indices indicated that teachers 
vary in the typical classroom climate they 
provide. In addition, teachers appeared 
to differ in the consistency of classroom 
climate which they provide from one oc 
casion to another. ‹ 

The data were further treated by 
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means of the analysis of variance, five 
statement categories and the Climate In- 
dex being analyzed separately. The most 
important outcomes of this analysis 
were: 

a. In the first series of visits differences 
between the two observers were attribut- 
able to chance variations in all,categories 
except neutral statements, Category 4. 
In the second series of visits, however, 
the main effect due to observers was non- 
significant in all categories, including the 
category for neutral statements. 

b. The factors accounted for by dif- 
ferences among the observed teachers and 
among visits were attributable to non- 
random sources. Since the teacher-by- 
visit interaction term was found to be 
significant, no further interpretation re- 
garding these main effects could be made. 

c. The significant effect for teacher-by- 
visit is an answer, to the questions posed 
in this study concerning differences 
among teachers and stability of teach- 
ers verbal behavior from time to time. 
It was concluded that teachers showed 
marked fluctuations in their verbal be- 
havior; "real" differences among teach- 
ers were apparent in spite of these fluc- 
tuations. It was not until the second se- 
ries of observations, however, that the 
teacher differences were clearly manifest. 

In the comparison of the results of the 
first and second series of observations, 
two impressions stood out. The observers 
were able to increase their skill in cate- 
Borizing teachers' statements during the 
Course of the experiment, and teachers’ 
Verbal behavior was markedly influenced 
by the presence of the observers in the 
Classroom, particularly during the early 
Visits, 

Concerning the generalizability of 
these findings it should be noted that the 
observed teachers are not representative 
of teachers in general. They were ele- 
mentary teachers in a particular school 
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situation in the largest city in the nation. 
Had it been the writers’ purpose to es- 
timate the typical classroom climates pro- 
vided by teachers in the country at large, 
then the data would be seriously inade- 
quate. Since this was not the goal, the 
fact of unrepresentativeness is less dam- 
aging. A second qualification involves 
the fact that samples of approximately 
100 teacher statements were tallied by the 
observers during any given visit. There 
is no way of inferring from the data in 
this report whether statement samples 
smaller or larger than 100 would yield 
comparable results. 

In the opinion of the writers several 
extensions of this research could be un- 
dertaken with profit: 


a. The validity of the Climate Index needs to 
be pursued in terms of several criteria of teach- 
ing effectiveness, particularly pupil growth. In 
the absence of wholly adequate criteria it is 
important to determine some of the correlates 
of teachers’ verbal behavior. Some of these fac- 
tors could be subsumed under teacher personality 
and experiential background. Others might in- 
volve responses of classes and pupils and char- 
acteristics of the school situation. 

b. Normative studies for determining the 
range of verbal behavior and classroom climate 
among types of teachers and among types of 
schools would be desirable. In this connection 
special attention must be paid to sampling pro- 
cedures. 

c. The consistency of the climate provided by 
a teacher may be an aspect of classroom behavior 
worthy of intensive study. It may be found tbat 
whether a teacher's average Climate Index is 
25 or 75 is not as important as whether she 
tends to create a consistent atmosphere in which 
youngsters know what to expect. It can be hy- 
pothesized that consistency of classroom climate 
reduces anxieties on the part of pupils, and that 
such anxiety reduction facilitates social and in- 
tellectual growth. 

d. Another extension, which should perhaps 
precede the others, involves the determination 
of the size of the most appropriate statement 
sample for picturing a teacher's verbal behavior, 
The arbitrary sample size of 100 statements em- 
ployed in this study may account for some of 
the inconsistency in teachers’ verbal behaviors 
from occasion to occasion. A study needs to be 
made in which varying numbers of statements 
are recorded and compared. 
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APPENDIX 


Although the procedures involved in assessing 
classroom climate by categorizing the statements 
of the teacher have been described in the body 
of this report, the reader who wishes to utilize 
this method for research purposes will probably 
feel the need for a more thorough discussion. 
The material to be presented in this appendix 
is designed to satisfy this need, in part. For the 
most complete treatment, the reader is urged 
to consult articles by Withall ( 16) and, in 
particular, his thesis (14). 


A Suggested Procedure for Using Withall’s 
Technique 


There is no single procedure for developing 
skill in the categorization of verbal behavior 
which will prove best under all circumstances. 
The problem under investigation and the re- 
sources available to the investigators will, for 
the most part, suggest efficient procedures. It 
seems possible, however, to list certain principles 
which, under virtually all circumstances, research 
workers may adopt with profit. Much of the 
material to follow has been adapted from With- 
all's thesis, as modified in the light of the 
experience of the present authors. 

Plan to work in teams, not alone. For many 
reasons it is wise in attempting to employ With- 
all's technique to work with others rather than 
alone. Only when categorizations have been made 
by at least two persons, working independently, 
is it possible to obtain a measure of agreement 
between judges. Moreover, in the early stages of 
practice with the technique, careful consideration 
of those statements on which disagreement is 
found will prove especially helpful in clarifying 
the criteria for the various categories. Needless 
to say, after considerable practice with the tech- 
nique and satisfactory evidence of agreement 
with other judges, an individual judge may un- 
dertake categorizations alone. 

Review the literature on the technique. A con- 
sidered review of the literature will not only 
reveal the various problems to which Withall’s 
technique has been applied, but will also indi- 
cate ways in which the data obtained by this 
technique may be treated statistically. An espe- 
cially careful review should be made of the 
criteria for the seven statement categories. Each 
judge should attempt to develop a thorough un- 
derstanding of what constitutes a statement and 
the defining properties of the various categories. 
Discussion among the judges at this stage will 
help prevent misconceptions and will tend to 
produce more uniform understandings of the 
category criteria. 

Employ practice transcripts. Transcripts of 
class sessions should be obtained and used by 
judges as practice material. Withall's thesis con- 


tains a short practice transcript, and the two 
transcripts which follow may be used for prac- 
tice purposes by masking the categorizations 
given cach statement. АП categorizations should 
be done independently so as уо avoid contamina- 
tion. Comparisens of the categorizations of 
different judges will tend to reveal significant 
areas of disagreement which will require re- 
study of category criteria, In the initial stages 
of skill development it will frequently be nec- 
essary to refer to the criteria of the seven cate- 
gories as one actually categorizes a transcript. At 
later stages, however, this will prove less neces 
sary and should be avoided. 

Observe in schools. As soon as judges have de- 
veloped some skill in categorizations, classroom 
observations in which verbatim records are made 
should be undertaken. As before, categorization 
should be based upon the transcribed record, 
but the categorizing process will, present fewer 
difficulties since the judges were present dur- 
ing the actual class session. Discussions between 
observers will introduce additional clarifications. 

Categorization may be attempted in the “live” 
situation. Under certain circumstances it may 
prove desirable to avoid any procedure for tak- 
ing a verbatim record of what the classroom 
teacher says, and instead categorize her state- 
ments as she makes them, i.e., in the "live" sit- 
uation, This should not be attempted. unless 
the observers are thoroughly acquainted with the 
Withall technique, since it requires the ability 
to recognize and categorize statements with great 
rapidity. The advantage of this procedure lics 
partly in its simplicity, for it requires neither ex- 
pensive, temperamental, sound-recording equip- 
ment nor a highly skilled stenographer. At the 
same time, by categorizing statements as they 
аге made, the observer gains additional cues 
from the teacher's posture, gestures, facial ex- 
pressions, and the like. 

The presence of sound equipment or a record- 
ing stenographer in the classroom is often dis- 
turbing to the teacher and class. Under such cir- 
cumstances a representative sample of a teacher's 
classroom behavior is difficult to obtain. In cer- 
tain situations teachers or administrators will not 
permit verbatim records to be made. In other 
situations the presence of a stenographer or re- 
cording apparatus in the classroom will indicate 
to the teacher that her verbal behavior is of 
major concern to the investigators. 

For these reasons the present writers recom- 
mend that Withall's technique be employed in 
the "live" situation, if the observers have sulfi- 
cient skill to do so. The principal disadvantage 
of this method is that no permanent, accurate 
record. of what was actually said by the teacher 
is available. This disadvantage will usually be 
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minor, however, and may be partially overcome 
by having the observers write a brief description 
of the class session after it has transpired. 


Transcriptions of Actual Class Sessions 
Presented below are two transcriptions of por- 
tions of actual Class sessions. The first, Tran- 
script A, is taken with Professor Withall's per- 
mission from his thesis (14). Transcript B was 
obtained by the authors of this yeport in the 
early stages of their practice observations. 


"TRANSCRIPT A 


(Nore; Three diagonal lines at the end of a 
Statement denote an interruption of the person 
speaking.) 
l'eacher C is giving individual help in a Grade 

, a 
VIE mathematics. class. 


Category 


So many people are absent to- 
day that I question whether we 
should er work ahead on er any- 
thing else of /// 

Let's finish our graphs. 

I think the thing that you'd 
better do is, first, if^you haven't 
finished these tables on heights 
and weights you'd better do 
those, both height and weight 
and the graph if you haven't 
finished that. If you have fin- 
ished those, if you've finished 
the graphs, then, both the tables 
and the graphs, then /// 


Pupil: Miss C.? 

$ 4C: Ye? 

Pupil: Do we have to hand the weight 
in? I haven't finished height. 

| 3 € No! I'm giving you time now 

to finish both tables, if you've 
finished both of those. . . . 
Pupil: Miss C! 

A { C: Yes? 

" Pupil (indistinguishable) 

6. (a) 3 C: (a) Those are the graphs? I see. 
(b) 7 You were told to keep those un- 
(с) 6 til we can talk about them. 

(b) I intended to start the dis- 
cussion of them today but so 
many are away that I think we 
hadn’t better, uh, everybody, 
(c) Judy!! I’ve just said what? 
Huh? 

Judy: I didn't hear . . . (indistinguish- 
able) 

3 C: Isaid we could finish them right 


now. If everybody has finished 
both the tables and the graphs. 
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Pupil: 


8. 3G 
Pupil: 


9. 6 C: 


Pupil: 
10. (a) ı C: 
(b) 5 


Pupil: 


11. (а) 3 С: 
(b) 1 


Pupil: 


13. 1:05 


Pupil: 


14. 3 С: 
Pupil: 
15. 5 С: 
Рирїї: 
16. (а) 3 С: 
(b) 7 


Pupil: 
(а) 7 С: 
(b) 3 


15 
7: 


Pupil: 


18. 3 С: 
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Miss C, do we have to hand in 
both height and weight? 
Eventually. 

Not today, we don’t have to 
hand them in today. 

No we're finishing them—you 
were absent, so you'll have to 
wait until I can explain to you 
what you are supposed to be do- 
ing. 

Shall I explain it to him? 

(а) You can, if you can do it 
quietly. (b) Just a moment I 
think that if, er, if you've fin- 
ished all this we've, we've done 
most of the work up to page 
163 in the book, those who have 
finished all of this can start to 
study page 163 and start on that 
list of problems there. Sce? 
(indistinguishable) 

(a) No I want them finished and 
then you're going to tell us 
about them orally. Just as soon 
as you've finished, maybe Friday, 
maybe not 'til Monday. See? But 
you'll get them done so that 
you'll have a story to tell. You 
see? (Pupil: Yah.) (b) АП right. 
(No talking to be heard from 
anyone for fifteen to twenty sec- 
onds.) 

АП right let's get these done 
now and if you've finished all 
of that start on page 163 in your 
book. 

Miss C. I'm putting that , 
(indistinguishable) 

AIL right. 

At first look it. 

What happened there? 
(indistinguishable) 

What, what happened there? 
Tell about it. What happened? 
It increased a lot. 

(a) Yes, she, she got much heav- 
ier that year didn't she? (Pupil: 
Yes.) She gained a lot of weight. 
(b) I don't know why, 

Because you made it that way. 
(a) No, I took these right out of 
the records. You want to see it 
it's in the book. I didn't make it 
that way that’s the way it was. 
(b) Which girl you got? 

B 

(Pupil comments are heard in 
far background.) 

This one, no. It must be right 
here. See it goes up. 


Hmmm. She must have in- 
creased that much. 

(a) Now you see, this shows it 
better than your bar graph, (b) 
so while a bar graph's all right 
I would recommend that at least 
you fix the corners up as you 
suggested so that it looks like 
а line graph. . 
(indistinguishable) 

Yes but this is, this is for the 
other one isn't it? 

Hummm. 

(a) I'm saying that the bar graph 
makes it hard to see really what 
happened. (b) Huh? Why don't 
you make a line graph? 


TRANSCRIPT B 


This transcript was prepared from steno- 
graphic notes of a teacher's verbalizations made 
during a typical class session. Statements made 
by pupils were not recorded by the stenographer. 
The explanatory comments noted within pa- 
rentheses were taken from notes written by two 
observers during the same class session. 

This sample of a teacher's verbal behavior 
was obtained during a short visit to a sixth- 
year classroom. It was the opinion of the ob- 
servers that this teacher represented a “tradi- 
tional" viewpoint in educational practice. There 
appeared to be considerable emphasis on recita- 
tion, deportment, and ready obedience to verbal 
instructions. The psychological intent of many 
of this teacher's statements may be unclear to 
the reader, but in the classroom situation intent 
was made apparent to the observers by means of 
accompanying gestures, inflections, and intona- 
tions. Many of the teacher's comments were sar- 
castic and "biting." 

Approximately 25 pupils were present at the 
class session. Desks of the single and double 
variety were arranged in rows facing a black- 
board which stretched across one end of the 
room. It was customary during this session for 
the teacher to walk back and forth in front of 
the rows of desks while conducting the class ac- 
tivities. The learning problem presented by the 
teacher during the observation concerned the de- 
velopment of the ability to tell time and to 
express time in writing. А large cardboard clock 
with adjustable hands hung from the black- 
board and several similar clocks of the same 
construction were in the hands of the seated pu- 
pils. The teacher placed the hands of the clock 
to indicate "1:12" and had just asked for volun- 
teers to write on the blackboard the time indi- 
cated by the clock. 


Category 


s. 5 "AIMIB! how about you?” (motioning 
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toward the blackboard) (L. gingerly 
raises a hand) 

5 “L? All right, go ahead L., try iu" 

(L., A., M., and B. all go to the black- 

board) 

"Who else wants to try it?” (R. goes 

to the blackboard) 

6 (to L.) "We had 1:12, you wrote 1:00." 

“M! You try її... (M. begins to write 

on the board.) Let me sce." (Teacher 

turas to R. who has been writing and 
erasing his work.) 

"А! I will give you just one more 

chance.” 

5 "E! Go fix the clock again . .. the way 
you had it set before.” (E. sets the 
clock to 11:30) 

3 "You see it's not twelve o'clock yet R." 

6 (annoyed) "Please put your hand down 

б “All right, 105 let A. have a chance 
and after that you pay a fine...” (A. 
writes on the board) 

5 (а) "Leave that eleven . . . don't you 

1 move it А. (b) It's wonderful." 

3 (to A.) “(a How many minutes in an 

з hour... (b) How many less бо is it? 

(A. responds correctly to both 
questions) 

(to A.) "Good girl! We congratulate 

you." 

(to M.) "You too! Good girl.” 

4 “Now I am going to separate you." 

(Here the teacher was apparently re- 

ferring to a frequently used device for 

dividing the class into two groups. 

The groups had titles paralleling those 

of well-known professional baseball 

teams.) 

“R! Would you get some chairs!” 

"D! You go get some chairs tool” 

"You may use these two tables . . . 

“S! Pass the paper!" 

"Please don't take paper unless you're 

in the Giant group." 

(to D. who is carrying a chair) "Now 

you can bring it out." (The separation 

of the class was conducted with the 
speed aad precision of military drill. 

One group remained in their scats 

while the other occupied chairs around 

tables at one side of the classroom. 

The basis for the division of the class 

was not apparent to the observers.) 

(to group at the tables working on 

arithmetic problems which were ap- 

parently being continued from the 

preceding day) "Now let me see, if I 

count three my Giants will be very 

busy ix + ‘Ones. .” 

5 (to group remaining in their seats) 


ЕС 
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Yankees books 


“Please, 
away...’ 


р ut your 
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can set the clock to the time we are 
supposed to be in school . . ." 


24 5 "M! Move over there please." 985 5 “М! You come and set the big clock.” 
4 (absently to herself) "We need a few 33. 5 (helps М. adjust the hour hand) “Let's 
more chairs.” get this a little bit further down here 
26. 5 (to Yankees) “All right now, these E 
people move out this мау...” (mo- 34 6 (to M.) "You're five minutes late (for 
tioning) "One, мо..." school)" (M. adjusts the clock) 
27. 6 “Е! in your own seat," (sharply) 35. 6 “Now you're too early!" (M. continues 
28. 6 “Come on M, if you want to remain to manipulate the clock hands) 
in this group, you have, to be smart — 36. 1 "Now you're right.” (R. takes over the 
and not remain in your chair." hands of the clock) 
29. 4 "Now we are going to see how we do 37 6 (to К.) "And you're late now 
today. you're terribly late." 
30. 6 (to Giants, admonishing them) “All 38. 6 (to R., sarcastically) "We will have to 
right, now you're going to be all by send you to the office.” 
yourselves and you're going to be very 309. 6 (to Giants who are whispering) “I’m 
smart." afraid somebody will have to come out 
31. 3 (to Yankees) "Now let me sec if you of that group." 
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| ime in the study of intermittent 
reinforcement (3, 5, 6, 12) one con- 
clusion emerged as a general law of learn- 
Ing: schedules of intermittent reinforce- 
ment result in greater resistance to ex- 
tinction than do comparable schedules 
of continuous reinforcement. 

Perhaps the most immediate conse- 
quence of this finding was that the then- 
current formulations of the law of ef- 
fect had to be revised. Until the advent 
of intermittent reinforcement, the law of 
effect usually took something like the 
following form: habit strength and, 
therefore, its measure, resistance to ex- 
tinction, are increasing functions of the 
number of reinforced responses. ‘This 
supposition was untenable after the stud- 
ies of intermittent reinforcement had be- 
come well known. 

The theoretical attempts (1, 4, 9; 11) 
to rescue the law of effect were very 
nearly as numerous as the experimental 
Studies which had placed the law in 
jeopardy. Nevertheless, a single explana- 
tion gradually became general: in inter- 
Mittent reinforcement the acquisition 
Conditions, since they involve a sizable 
number of extinction trials, are more 
Similar to extinction conditions than are 
the acquisition conditions in continuous 
reinforcement. Hence, there is more 
Stimulus generalization from acquisition 

*This monograph constitutes tle essence of 
а doctoral dissertation done at the University of 
California at Los Angeles under th» direction of 
Professor Howard С. Gilhousen, for whose en- 


COuragement and criticism the author is deeply 
grateful, ` 


to extinction in intermittent-reward 
training than in continuous-reward train- 
ing. This greater stimulus generalization 
serves to perpetuate the intermittently 
acquired response after the continuously 
acquired response has extinguished. This 
theory, though derived from outright 
studies of intermittent reinforcement, 
has consequences which go far beyond 
its historical origins. The principal pur- 
pose of the present study is to test three 
of these more remote consequences, 
Altogether there are in the present 
study four groups of experimental ani- 
mals: escape, avoidance, intermittènt es- 
cape, and limited avoidance. The ex- 
tinction conditions for all four groups 
are the same; the acquisition conditions, 
however, differ. More specifically, the 
acquisition conditions for the three 
groups of nonescape animals are all more 
similar to extinction conditions than are 
the acquisition conditions for the escape 
animals. Whether the acquisition con- 
ditions for the three nonescape groups 
differ among themselves in terms of sim- 
ilarity we cannot say. All we can assert 
with confidence is that all three are more 
similar to extinction conditions than are 
the acquisition conditions for the escape 
animals. In conseqence, stimulus general- 
ization from acquisition to extinction 
should be greater among the animals of 
the three nonescape groups. From this 
we may conclude that the avoidance, 
intermittentescape, and limited-avoid- 
ance animals should all be more resistant 
to extinction than the escape animals. 


Of these three consequences, the first, 
that resistance to extinction should be 
greater among the avoidance than among 
the escape animals, has already been 
tested and confirmed by Sheffield and 
Temmer (10), who used a single, total- 
response measure. We, on the other 
hand, have broken up the total response 
into a starting and a running response. 
We are, therefore, in a position to ask 
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the question: Does the starting or the 
running response undergo the greater de- 
terioration in extinction? The answer to 
this question is given in the sections on 
extinction. 

The theoretical issues underlying the 
sections on recovery and acquisition will 
be presented together with the results to 
which they relate. 


I. APPARATUS 


The apparatus employed in the present study 
was a grid runway leading to a wooden goal 
compartment. The grid measured 48 inches in 
length, 7 inches in width, and was surrounded 
on all sides, except for the escape “hole,” by 
18-inch-high walls. The escape hole, 6 inches in 
height, was cut in the wall at the far end of 
the grid. The hole lcd to the goal box, which 
was ı foot deep, 7 inches wide, like the runway, 
and surrounded by 6-inch-high walls. The en- 
tire apparatus was made of plywood and was 
unpainted except for the goal box, which was 
painted. black. A guillotine door at the entrance 
to the goal box prevented retracing. 

One foot from the beginning of the grid two 
round holes were cut opposite each other in 
the side walls. These holes permitted a beam 
to an electric eye to pass over the runway. Just 
inside the goal box a second pair of holes per- 
mitted a second beam to pass over the runway. 
These two beams provided our response meas- 
ures. When the animals were dropped on the 
grid, two electric clocks, calibrated in hun- 
dredths of a second, were activated. When the 
rat cut the first beam, the first clock stopped; 
when it cut the second beam, the second clock 
stopped. Hence, our two raw measures were 
starring time and total time. 

The shock stimulator delivered 0.25 milli- 
amperes to the grid. Since the resistance of the 
rat varies between 200 and 400 thousand ohms, 
the voltage drop across the shocked rat varied 
between 50 and 100 volts. These amperages and 


voltages are approximately standard in shock 
situations. 

Connected with the shock stimulator was an 
intervalometer, which could be set so that at 
any desired delay after the clocks were activated 
shock would begin. In order to drew sufficient 
current through the relays that stopped the 
clocks, two light bulbs, used purely as resistors, 
had to be inserted in the circuit. 

In Sheffield and Temmer's work the timing 
apparatus was silent. Ours was not. More 
specifically, two clicks were audible: the first 
sounded when the clocks were activated, and the 
second when the second beam was cut. The first 
click, since it coincided with dropping on the 
grid, was simply another cue to which the start- 
ing response could become conditioned. It, to- 
gether with dropping and the grid compartment, 
constituted the stimulus complex that ini- 
tiated each trial. The second click, since it co- 
incided with entrance into the goal box, con- 
stituted, together with the goal box itself, the 
stimulus complex that ended the trial. While 
these clicks do not affect the theory of the ex- 
periment, they may very well have influenced 
the absolute levels of resistance to extinction ob- 
served. Sheffield and Temmer's rats showed less 
resistance to extinction than did ours. One 
plausible explanation for this difference is that 
the clicks of our apparatus provided a more 
stable stimulus configuration to serve, on the 
one hand, as the conditioned stimulus, and, on 
the other, as secondary reward. 


II. SUBJECTS AND PROCEDURE 


The subjects were 44 male, hooded 
rats. All the animals were born within a 
month of each other and all were ap- 
proximately 200 days old at the start of 
the experiment. АП had participated two 
months earlier in a thirst-motivated, bar- 
pressing experiment. None of the ani- 


mals had had any previous experience of 
shock. The animals varied in weight 
from 270 to 417 grams. Prior to the ex- 
periment the animals were weighed and 
ranked in order of increasing weight. 
The animals were then divided into sets 
of four by weight, beginning with the 
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four lightest animals and ending with 
the four heaviest. From each set one ani- 
mal was assigned at random to each 
group. All four groups were, therefore, 
paired for weight. 


, 

Throughout the experiment the animals were 
maintained on an ad libitum schedule for both 
food and water. The experimental sessions were 
begun daily around noon. Two fats were run 
in each session. For the first 11 days one rat 
of the pair came from the escape group, and 
the second rat of the pair was his weight 
match from the limited-avoidance group. In the 
second 11 days one rat of the pair came from 
the avoidance group, while the second was its 
Weight match from the intermittent-escape 
group. 

There were certain procedural rules which 
applied equally to all groups. Each rat was 
placed on the grid every э minutes. This inter- 
trial interval continued without disturbance from 
the beginning of acquisition until the animal 
was discontinued. Since the rats were run in pairs, 
one rat of the pair was placed on the grid every 
minute, All animals received до acquisition trials 
of their respective kinds, and then shock was 
withheld altogether. Each animal was run at 
least 10 trials in extinction. If the rat had not 
reached the criterion of three consecutive trials 
of 5 seconds or more in the first 10 trials of 
extinction, he was continued until he did or un- 
til he passed the maximum permitted. The 
maximum fell at бо trials in extinction. If an 
animal was still running at the end of бо ех- 
tinction t als, he was discontinued. At no time, 
in acquisition or extinction, was an animal al- 
lowed to remain on the grid more than 10 sec- 
Onds without disturbance. At 10 seconds he was 
gently paddled into the goal box. These maxima, 
бо trials in extinction and 10 seconds in any one 
trial, had to be imposed for purely practical 
Teasons, In each trial two measures were re- 
Corded: starting time, from dropping to the 
first beam; and running time, from the first to 
the second beam. Occasionally a rat would leap 
the first beam and its starting : time for that 
tial would be lost. Whenever the occasional loss 
of starting time is of relevance to the presenta- 
tion of results, the treatment of the lost trials 
Will be discussed. 

The escape animals in acquisition. always 
landed on a charged grid. Since the grid re- 
Mained charged, their only escape was through 
the escape hole into the goal box. At the 41st 
trial, Shock was turned off and the trials con- 
Unued as before until the rat was discontinued 


by criterion or by maximum. 

The avoidance animals landed on an un- 
charged grid. Two seconds later, if they had not 
reached the goal box, shock set in. Through- 
out the 4o-trial acquisition period the inter- 
valometer was set at 2 seconds. At the 41st trial 
shock was permanently withheld and the animal 
was run until discontinued by criterion or by 
maximum. Опе thing is quite clear: the acquisi- 
tion conditions for the avoidance animal were 
considerably more similar to extinction condi- 
tions than were the acquisition conditions for 
the escape animal. In the first place, the avoid- 
ance animal on many an acquisition. trial 
avoided shock altogether. When it did, the 
trial was, for all intents and purposes, identical 
to an extinction trial, since no shock was ex- 
perienced. In the second place, when the avoid- 
ance animal did receive shock, it received it 
from an initially uncharged grid. For the avoid- 
ance animal the grid was always uncharged ini- 
tially. In contrast, the escape animal never ex- 
perienced in acquisition a trial free from shock 
or an initially uncharged grid. 

The intermittent-escape animals, when they 
received shock, received it in the same way as 
did the escape animals, i.e., from the moment of 
landing. On their nonshock trials the Brid was 
initially and permanently uncharged. As acquisi- 
tion progressed, the shock trials became increas- 
ingly less frequent. Shock was presented on trials 
1-5, 7, 10, 14, 19, 25, 32, and 4o. At the 41st 
trial shock was turned off and the animals were 
run until discontinued by criterion 'or by maxi- 
mum. Аз we have scen, the greater similarity of 
avoidance training consists essentially of two 
elements: acquisition trials entirely free. from 
shock, and receipt of shock, when experienced 
at all, from an initially uncharged grid. Clearly, 
the second clement of similarity in avoidance 
training, receipt of shock from an initially un- 
charged grid, is altogether absent. The first ele- 
ment, however, interspersal in acquisition of 
shock-free trials, is decidedly present. > 

For the limited-avoidance animal shock began 
0.8 second after his landing on the grid. This 
interval is too short for the rat to avoid shock 
altogether; it simply can't cross the grid that 
fast. For this reason the first element of simi- 
larity in avoidance training, interspersal in ac- 
quisition of shock-free trials, is entirely ex- 
cluded. The second element, however, is present. 
The limited-avoidance animal always received 
shock from an initially uncharged grid. The 
limited-avoidance animals, like the rest, received 
40 acquisition trials, after which shock was turned 
off and the animals were run until discontinued 
by criterion or by maximum., 
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Ш. STATISTICAL ANALYSIS 


In treating the experimental results 
two techniques are employed: the Mann- 
Whitney U test (8) and the Wilcoxon 
test for paired scores (13). Both tests are 
nonparametric ranking techniques. Fur- 
thermore, both are designed to test the 
null hypothesis that there is “по mean 
difference between the two groups in- 
volved.” 

In evaluating our results we have used 
one-tailed tests exclusively. In justifica- 
tion of this usage we may say that we 
have always had theoretical and empiri- 
cal reason to expect the difference to 
lie in the observed direction. 

Although the Mann-Whitney test is designed 
for unpaired scores, it may be applied to paired 
data. In doing so, one arbitrarily fails to remove 
a source of variance which may result in non- 
significance when significance actually obtains. 
Whether or not one loses appreciable significance 
in applying the Mann-Whitney test to paired 
data depends upon the correlation, positive or 
negative, between the paired scores. If there is 
very little or no correlation, the loss is negligible. 
There are in the present study two types of 
pairing, by weight and by animal identity. In 


some instances the Mann-Whitney test had to be 
applied to data which were initially paired for 
weight, because one or more animals of one of 
the groups had to be discarded. We have, there- 
fore, for the sake of uniformity, treated all 
data paired only „by weight with the Mann- 
Whitney test. Comparison, when possible, with 
the Wilcoxon test shows negligible loss of sig- 
nificance. However, with scores paired on the 
basis of the animal which produced them, the 
Wilcoxon test has to be applied, Otherwise, the 
loss of significance is ruinous. 

When measures are used that have 
maximum values, for example, бо trials 
in extinction, all animals which passed 
the maximum were given the same score 
and rank. We would, of course, have pre 
ferred to do without maxima : However. 
granted their practical necessity, this con- 
vention seems to be the most reasonable 
treatment of the data. 

Since only two tests of significance are 
used, we do not specify the test used 
when quoting a significance level. How- 
ever, a glance at the appropriate table 
will quickly settle the matter. 


IV. EXTINCTION 


Escape vs. Avoidance Training 

Avoidance training presents in acqui- 
sition a set of conditions which are con- 
siderably more similar to those which ob- 
tain when extinction is introduced than 
dots escape training. The higher degree 
of similarity consists essentially of two 
elements: (a) the interspersal in acquisi- 
tion of trials entirely free from shock, 
and (b) receipt of shock, when experi- 
enced at all, from an initially uncharged 
grid. The presence of these two elements 
in avoidance training and their absence 
in escape training should, through stim- 
ulus generalization, produce greater re- 
sistance to extinction among the avoid- 
ance animals than among the escape 
animals. 
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TRIALS 


Fic. 1. Median Total Speed for Escape and 
Avoidance Training in Acquisition and Extinc- 
tion. 


AN EXPERIMENTAL STUDY 


In Figure 1 the median total speeds 
for the two groups are plotted. To ob- 
tain these curves we (a) calculated the 
median total speed in each consecutive 
set of five trials for each animal, and 
(b) calculated’ the medjans for each 
group from the individual medians for 
each 5-trial set. The group medians ap- 
pear in Figure 1 plotted at the last trial 
of the 5-trial set in question. When, in 
extinction, an animal had been discon- 
tinued, his total speed was arbitrarily 
Supposed to lie below the group median 
for all 5-trial sets to follow. When the 
median animal, i.e., the sixth, extin- 
guished, the group was supposed to ex- 
tinguish ard no point was plotted. 

As is apparent from Figure 1, the ex- 
tinction curve of the avoidance animals 
is considerably longer than that of the 
escape animals. Table 1 presents the sta- 
tistical evaluation of this difference in 
terms of trials to the criterion of three 


TABLE 1 


ESCAPE vs. AVOIDANCE TRAINING: TRIALS TO 


Trials 


4 I 
6 | 2 
II $ 
14 4 
16 5 
20 6.5 
26 6.5 
20 8 
33 0.5 
33 9.5 
35 | II 
37 12 
40 13 A 
48 | 14 А 
53 15 A 
55 | 16 E 
50 | 17 А 
6o4- 20 E 
бо | 20 А 
60+ 20 A 
бо+ | 20 A 
6o4- | 20 A 
= (A ranks)=163.0, U=24.0, Ё=бо.5, 


91515.65, CR=2.33, P <01 


OF EXTINCTION ¢ 5 
consecutive trials of 5 seconds or more. 
The result shows that the difference is 
significant beyond the .o1 level. We may, 
therefore, conclude that the similarity 
theory of extinction finds confirmation 
in the comparison of escape with avoid- 
ance training. 

Does the starting or the running re- 
sponse undergo the greater deteriora- 
tion in extinction? To answer this ques- 
tion the median starting times in the 
first five and in the last five trials of ex- 
tinction were calculated for each animal. 
When an animal ran past the maximum, 
his “last five trials" were trials 56-60. The 
group medians were then calculated from 
the individual medians. In the same way 
the median running times in the first five 
and in the last five trials of extinction 
were calculated for each group. Among 
the escape animals the median startine 
time in the first five trials was 0.31 sec- 
ond and in the last five trials 0.35 second. 
This increase is very slight indeed when 
compared to the rise in running time, 
which increased from 1.54 seconds in 
the first five trials to 4.86 seconds in 
the last five. Statistics are hardly nec- 
essary: among the escape animals the ex- 
tinction effect was felt, almost entirely, 
in the running response. Even when the 
escape animal stopped altogether further 
down the grid, he still started, and with 
very nearly as much alacrity as he did 
at the beginning of extinction. The 
avoidance animals present a very similar 
picture. Their starting times increased 
from 0.25 second to 0.38 second while 
their running times increased from 1.11 
seconds to 3.08 seconds. Once again, sta- 
tistical analysis is unnecessary. Among 
the avoidance animals, as among the es 
cape animals, the running response was 
almost exclusively responsible for the to- 
tal extinction effect. 
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Fic. 2. Median Total Speed for Escape and 
Intermittent-Escape Training in Acquisition and 
Extinction. 


Escape us. Intermittent-Escape Training 

The interspersal, in acquisition, of 
trials entirely free from shock is the first 
element of similarity in avoidance train- 
ing. An intermittent-escape schedule in- 
volves this element to the exclusion of 
the second, receipt of shock from an ini- 
tially uncharged grid. The present com- 
parison, therefore, enables us to examine 
in isolation the extinction effects of the 
first element of similarity in avoidance 
training. These effects, according to the 
similarity theory, should include a great- 
er resistance to extinction among the in- 
termittent-escape animals than among 
the escape animals. 

In Figure 2 the median total speeds 
for the two groups are presented. These 
curves were plotted in the same way as 
were the curves in Figure 1. Since the 
intermittent-escape animals received 
their escape training on trials 1-5, 7, 
10, 14, 19, 25, 32, and 40, grouping the 
trials by 5's destroys one of the principal 
characteristics of their acquisition curve: 
a scalloping peaked on the shock trials. 
Since, however, our present concern is 
with extinction, we will defer a detailed 
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treatment of this phenomenon to the 
section on acquisition. The intermittent- 
escape group originally contained 11 ani- 
mals. Of the 11 animals, 8, those whose 
curve is plotted in Figure 2, displayed an 
increasingly stable starting-and-running 
response throughout acquisition. The 
remaining $ animals extinguished in ac 
quisition. This being the case, the com- 
ments on extinction which follow apply 
only to animals which responded in ac 
quisition in one of two quite disparate 
ways. We will, when we take up acquisi- 
tion, discuss these two patterns in greater 
detail. 

Figure 2 shows a longer curve in ex- 
tinction for the intermittent-escape ani- 
mals. This difference in terms of trials 
to the criterion of three consecutive trials 
of 5 seconds or more is significant at the 
025 level (Table 2). We may, there- 
fore, safely say that the comparison of 
escape and intermittent-escape training 
lends additional support to the similarity 
theory of extinction. 

We have already seen that the escape 


TABLE 2 


ESCAPE vs. INTERMITTENT-ESCAPE TRAINING: 
TRIALS TO THE CRITERION Or THREE 


CONSECUTIVE 5- TRIALS 

Trials Rank | Group 

4 1 

6 2 E 
II 3 Е 
14 4 Э 
16 5 Е 
26 6 E 
28 7 I 
29 8 | L 
33 9 
34 10 I 
35 II E 
37 12 E 
38 13 I 
53 14 I 
55 15 E 
56 16 I 
60+ 18 E 
60+ 18 I 
60+ 18 I 

= (I ranks)=104.9, U=20.0, U=44-% 


Ou=12.11, CR=1.98, р<.025. 


AN EXPERIMENTAL STUDY 


and avoidance animals extinguish almost 
exclusively in the running response. In 
this respect, intermittent-escape training 
is no different. Their starting times in- 
creased from 0.22 second to 0.26 second 
from the first five to the Jast five trials 
of extinction. Meanwhile, their running 
times rose from 0.92 second to 5.90 sec- 
onds. Whether we consider absolute or 
relative increase, the starting response is 
by far more resistant to extinction than 
the running response. 


Escape vs. Limited-Avoidance Training 


For the limited-avoidance animals, 
Shock set in 0.8 second after they hit the 
grid. Since under this condition the rats 
could not entirely avoid shock, and since 
they received shock from an initially un- 
charged grid, the limited-avoidance 
group represents the second element of 
Simmilarity in avoidance training, uncon- 
taminated by the first. А theory which 
implies that resistance to extinction in- 
Créases with the similarity between ac- 
quisition and extinction conditions clear- 
ly requires the limited-avoidance animals 
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ESCAPE VS. LIMITED-AvOIDANCE TRAINING: 
TRIALS TO THE CRITERION OF THREE 
CONSECUTIVE 5-SECOND TRIALS 


Trials Rank Group 
4 1 E 
6 2 E 
її 3 Е 
14 4 E 
16 505 E 
16 5S Т 
20 7 L 
26 8 E 
32 9 L 
33 то Е 
35 ІІ Е 
37 12 Е 
47 13 L 
55 14 Е 
бо 18.5 E 
бо 18.5 L 
6o 18.5 L 
бо 18.5 I 
бо 18.5 1 
бо ЈЕ 
бо 18.5 T; 
бо 18.5 L 

= (L ranks)=164.0, U=23.0, = 

9,715.65, СК= 2.40, p<.or. ^ 


to run longer in extinction than the es- 
cape animals. 

In Figure 3 the acquisition and ex- 
tinction curves are plotted in the same 
way as in the first two figures. 

In terms of trials to the criterion of 
three consecutive trials of 5 seconds or 
more, the similarity theory of extinction 
is confirmed (Table 3). The limited- 
avoidance animals ran longer in extinc- 
tion than did the escape animals. Sig- 
nificance reaches the .o1 level. 

All three groups examined so far have 
shown the effects of extinction almost 
entirely in the running response. The 
limited-avoidance animals complete the 
picture. Their median starting times in- 
creased from 0.31 second to 0.42 second 
over the extinction period. Meanwhile, 
their median running times increased 
from 1.16 seconds to 3.74 seconds. In all 
four groups, then, the starting response 
was decidedly more resistant to extinc- 
tion than was the running response. 
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V. RECOVERY 


Escape and Intermittent-Escape Train- 
ing 

a. The starting response. Estes in his 
experimental study of punishment (2) 
presented a wide variety of results in 
support of the hypothesis that a response 
which has been continuously or intermit- 
tently punished will, if performed and 
not punished, recover in strength. At 
first blush, this finding might seem of 
little relevance to the present experi- 
ment. On closer analysis, however, recov- 
ery is seen to play a crucial role in the 
behavioral systems under investigation. 

Since the words “punishment” and 
“punished” figure prominently in our 
analysis, a brief account of the way we 
use them may be in order. The word 
“punishment” applies to stimuli, like 
shock, which, quite apart from learning, 
prodace in an animal the usual signs of 
fear: defecation, urination, quivering, 
squealing, etc. The word “punished,” on 
the other hand, applies to responses. 
Whether or not a response is punished 
depends upon the difference in punish- 
ment before and alter the response. The 
simple fact that punishment follows a 
response does not mean that the response 
is punished. A response is punished only 
if its performance results in “а turn for 
the worse.” 

With this terminological understand- 
ing we turn to the starting response 
among the escape and intermittent- 
escape animals. More specifically, we 
are concerned with the shock trials in the 
schedules of these two groups. Typically, 
the animals of all four groups landed on 
the grid with their hind legs and leaped 
forward. If the two hind legs fell on 
even-spaced spokes, they drew no cur- 
rent and the animal did not receive shock 
unti] after his initial thrust had already 


carried him beyond the first beam. If 
the two hind legs fell on odd-spaced 
spokes, they drew current, but the shock 
experienced was surely less than that 
which obtained after the starting re- 
sponse had been completed and all four 
legs were in contact with the grid. In 
short, the starting response among the es- 
cape and intermittent-escape animals 
was punished in every shock trial. On 
the nonshock trials punishment neither 
preceded nor followed the starting re 
sponse. Hence, the starting response 
among the escape and intermittent 
escape animals went unpunished in their 
nonshock trials. í 

Since for the escape animals, every 
acquisition trial was a shock trial, the 
starting response among the escape ani- 
mals was punished in every trial up to 
and including the goth. From the 41st 
trial on, the starting response was no 
longer punished. Hence, if Estes’ conclu- 
sions hold generally, the starting re- 
sponse among the escape animals should, 
beginning with the 41st trial, gradually 
recover in strength, i.e., the correspond- 
ing starting times should gradually de- 
crease. А 

The starting response among the in- 
termittent-esca pe animals was, as ме 
have seen, punished in trials 1-5, 7; 
14, 19, 25, 82, and 4o, and unpunished 
in trials 6, 8-9, 11-13, 15-18, 20-24 
26-91, and 33-39. Let us call these latter 
series of 1, 2, 3, 4, 5, 6, and 7 trials 
“null” series. Clearly, each null series 
follows a series of trials in which the 
starting response has been continuously 
or intermittently punished. We should, 
therefore, expect to find recovery of the 
starting response in the null series of the 
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during the null series of intermittent- 
escape training. 

If recovery of the starting response is 
manifest throughout acquisition under 
intermittent-escape training but delayed 
under escape training until the 41st trial, 
then the starting respónse among the 
intermittent-escape animals should, to- 
ward the end of acquisition, be stronger, 
i.e., starting times should be lower than 
they are among the escape animals. 

To test the first consequence of the 
foregoing analysis we compared the me- 
dian starting time (Mdn,) in the first five 
trials of extinction with the median 
starting time (Mdn,) in the second five 
trials of extinction for each escape ani- 
mal. If recovery is indeed present, the 
medians Mdn, should be less than the 
medians Mdn,. This is, in fact, the case. 
Significance reaches beyond the .o1 level 
(Table 4). 

To test the second consequence, we 
calculated for each intermittentescape 
animal the median starting time in the 
first and in the second halves of each 
null series, with the obvious exception of 
the first. From these we calculated, again 
lor each animal, the median Mdn, of 
the first half medians and the median 

TABLE 4 
AINING: MEDIAN STARTING TIMES 


RST FIVE vs. THE SECOND FIVE 
TRIALS OF EXTINCTION 


1st 2nd 
Pair Five | Five Diff. Rank 
Trials | Trials 
1 .61 | .65 | —o4 | 3-5 
2 д1 31 +.07 6 в 
3 .33 | 21 +.08 7-5 
4 27 | 22 T.o5 X _ 
$ | -3 | .2$ +.04 3:5 
6 $5.60 | gx | оо | 
7 a6: | К m 1 
8 ES +.08 7.5 
o .28 + .03 А 
To | +587 | | +.09 9 
11 | 281 | 4-12 | 10 


= (пеца(іхетапкх) = 4.5, P <.01. 
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TABLE 5 
IxrERMITTENT-EsCAPE TRAINING: MEDIAN 
STARTING TIMES IN THE FIRST HALF УЗ. THE 


Srcoxp HALF or THE NULL SERIES 


Pair | act | к | Sign Rank 
1 | 4 @ў | + 8 
& | .23 425 + " 
3 | .26 «23 + 3 
4 | .28 +24 + 7 
5 +25 224 + 3 
© .27 .25 + 6 
7 +29 +30 к 3 
8 228 .24 | + 3 


У (negative ranks) = 3.0, p<.o5. 


Mdn, of the second half medians. If re- 
covery occurs in the null series of the 
intermittent-escape schedule, the Mdn, 
medians should be less than the Mdn, me- 
dians. The results bear out the analysis, 
Significance reaches beyond the .05 level 
(Table 5). In 6 out of 48 null series at 
least one starting time was lost; the rat 
jumped the beam. Since the measure em- 
ployed is very delicate, these series were 
thrown out in preference to estimating 
the medians from the trials that re- 
mained. 

To test the third consequence of our 
analysis, we compared the median start- 
ing times of the escape animals with 
those of the intermittent-escape animals 
in the last five trials of acquisition. The 
intermittent-escape animals definitely 
started faster. The result is significant 
at the .o1 level (Table б). 

In Figure 4 median starting speeds 
in acquisition and the first ten trials of 
extinction are plotted for the escape 
and intermittent-escape groups. The 
curves are plotted in sets of five trials 
as were the earlier curves for total 
speed. In Figure 4 the first and third 
consequences of our analysis may be scen 
graphically. 

In explaining Estes’ results we have 
argued in another place (7) that an ani- 
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TABLE 6 


ESCAPE vs. INTERMITTENT-ESCAPE TRAINING: 
MEDIAN STARTING TIMES IN THE LAST 
FIVE TRIALS OF ACQUISITION 


Seconds Rank Group 
0.21 1.5 I 
0.21 1-9 І 
0.22 3 I 
0.23 4-5 I 
0.23 4.5 I 
0.24 6 I 
0.26 7 E 
0.27 9.5 T 
0.27 9.5 
0.27 9.5 
0.27 9.5 
0.28 12 
0.30 13 
0.32 14 Э 
о.33 15 E 
0.34 16 E 
0.40 17.5 Е 
0.40 wis E 
0.61 19 E 


х (E ranks)=146.5, U=7.5, U=44.0, 
gu=12.11, CR=3.01, p<.or. 
mal which has been punished, continu- 
ously ór intermittently, for performing 
a given response in a particular situation 
acquires in consequence an expectation 
that the response in question will be 
punished when performed in that situa- 
tion. If, having acquired such an expec- 
tation, the animal performs the response 
and is not punished, he is effectively re- 
warded. As a result, the response recovers 
in strength. This view of recovery is 
clearly adequate to the present results as 
well as to Estes’ original findings. The 
escape animals, for example, build up in 
acquisition an expectation that they will 
be punished for starting. When, in ex- 
tinction, they start and are not punished, 
their starting response is effectively re- 
warded. In consequence, their starting 
response recovers in strength, their start- 
ing times gradually decrease. An alto- 
gether similar argument applies to recov- 
ery in the null series of the intermittent- 
escape schedule. The third consequence 
of our analysis follows, as we have seen, 
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from the first two and, hence, from the 
interpretation of recovery as the result 
of effective reward. 

b. The running response. The escape 
and intermittent-escape animals experi- 
enced two sorts of trials: shock trials in 
which the animals landed on a perma- 
nently charged grid, and nonshock trials 
in which the grid was never charged. In 
the first case shock preceded but did not 
follow the running response. In the sec- 
ond case shock neither preceded nor fol- 
lowed the running response. In neither 
case, then, was the running response 
punished. Hence, the running response 
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ACQUISITION 


Fic. 4. Median Starting Speed for Escape and 
Intermittent-Escape Training in Acquisition and 
the First Ten Trials of Extinction. 
could hardly show recovery and, as а 
matter of fact, never did. 

The presenée of recovery in the start- 
ing response and its total absence in the 
running response provide, in our opin- 
ion, an explanation of the earlier finding 
that the starting response in these two 
groups was decidedly more resistant to 
extinction than was the running Te 
sponse. In "extinction" the starting Te 
sponse actually increased its strength, 
at least for awhile. In contrast, the ru 
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ning response, unbolstered by recovery, 
deteriorated from the outset of the ex- 
tinction schedule. 


Avoidance and Limited-Avoidance 
Training 


a. The starting response. The start- 
ing response among the limited-avoid- 
ance animals, just as among the escape 
animals, was punished in every acquisi- 
tion trial. In this respect the sole dif- 
ference between the two groups was that 
the starting response received shock im- 
mediately among the escape animals but 
only after a delay of approximately 0.5 
second among the limited-avoidance ani- 
mals. Among the avoidance animals the 
starting response was also punished at 
a delay. However, in many, if not most, 
of their acquisition trials the avoidance 
animals avoided shock altogether, and 
the starting response went unpunished. 
In neither group was the starting re- 
sponse punished under the extinction 
Schedule. In brief, then, the two avoid- 
ance groups were, with respect to re- 
covery, altogether analogous to the two 
escape groups, the delay factor, of course, 
excepted. 

By virtue of the analogy, three parallel 


TABLE 7 
LIMITED-AVOIDANCE TRAINING: MEDIAN START- 


ING TIMES IN THE FIRST FIVE VS. THE 
SEcoxp FIVE TRIALS OF EXTINCTION 
Ist 2nd Е 
Pair | Five | Five | Dif. | Rank 
Trials | Trials d 
Ted | — 
I .50 43 +.07 8 
3 .20 .20 +00 " 
3 47 44 +.03 3-5 
4 ‚22 .23 —.о1 1.5 
5 .30 .34 —.04 5 P 
9 .28 .3I —.o3 3-5 
1 ê | ‚26 + .06 6 j 
8 „26 „25 +.o1 1.5 
9 +31 ‚24 +.07 7 
з +33 «35 +.18 9 
d -65 | .21 Fap | 3e 
У 
© (negative rinks) = ro.o, p <-05- 


TABLE 8 


AVOIDANCE vs. LIMITED-AvOIDANCE TRAINING: 
MEDIAN STARTING TIMES IN THE LAST 
FivE TRIALS OF ACQUISITION 


Sec- Sec- 
Bae Rank | Group dE Rank | Group 
45 2 A +30 х5 L 
хах 2 A +32 13 L 
om 2 А «88 is А 
24 4 А +33 тд | L 
.26 5 A .35 тб É 
pa 7 А 7 | ur L 
aT 7 L 42 | 18 А 
saq d L 44 10 L 
.28 9 I .45 20.5 7 
29 30 A -45 20.5| L 
.30 DS A .48 22 A 
= (L гапкѕ) =155.0, U=32.0, Ü-60.s, 


ou=15.65, CR=1.82, p<.o4. 
consequences follow: (а) the starting re- 
sponse among the limited-avoidance ani- 
mals should show recovery in the first ten 
trials of extinction, (b) the starting re- 
sponse among the avoidance animals 
should show recovery during the null se- 
ries of their acquisition schedule, i.e., 
during those trials in which they avoided 
shock altogether, and (c) the starting 
response among the avoidance animals 
should, toward the end of acquisition, be 
stronger than among the limited-avoid- 
ance animals. 

To test the first consequence we com- 
pared median starting times among the 
limited-avoidance animals in the first 
five and in the second five trials of ex- 
tinction. The result confirms the pres- 
ence of recovery at the .o5 level (Table 
7). 
We have made every effort to find ап 
adequate measure of recovery in the ac- 
quisition series of the avoidance animals, 
However, the extreme irregularity in 
shock pattern from animal to animal 
frustrated our every attempt. A direct 
approach to recovery in acquisition 
among the avoidance animals has, there- 
fore. been abandoned. 

We may, however, approach the prob- 
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lem indirectly. The third consequence 
of our analysis follows, as we have seen, 
from the first two. Since the first conse- 
qence independently confirmed, 
direct confirmation of the third consti- 
tutes at the same time indirect support 
for the second. Comparing median start- 
ing times in the last five trials of acqui- 
sition, we found that the avoidance ani- 
mals did indeed start faster than the 
limited-avoidance animals. Significance 
reaches beyond the .o4 level (Table 8). 
This result confirms the third conse- 
quence and, hence, the second indirectly. 
In Figure 5 median starting speeds in 
acquisition and the first ten trials of ex- 
tinction are plotted for the avoidance 
and The 
role of recovery may be clearly seen. 
The results of the last section fell quite 
naturally under the rubric of recovery as 
the result of effective reward. The re- 
sults of this section may be analyzed in 
almost the same words. The starting re- 
sponse among the limited-avoidance ani- 
mals was punished at a delay through- 
out acquisition. When, in extinction, the 
limited-avoidance animal starts and is 
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not punished, starting is effectively re- 
warded. In consequence, the starting ге- 
sponse recovers in strength. A null series 
of avoidance training, ie. a series ol 
trials in which the animal successfully 
avoids shock, always follows a series of 
trials in which the starting response has 
been continuously ог intermittently 
punished at a delay. When the avoidance 
animal starts and is not punished (be- 
cause he successfully avoids), the starting 
response is effectively rewarded, Recov- 
ery follows as a result. The third conse- 
quence follows from the first two and, 
hence, from our view of recovery, as the 
result of effective reward. 

b. The running response, In the last 
section we saw that neither escape sched- 
ule allowed the running response to be 
punished. In the two avoidance groups: 
on the other hand, the possibility exists 
that the running response may be fol- 
lowed and not preceded by shock. The 
limited-avoidance animals, for example, 
might receive the onset of shock while 
in a full run toward the goal box. Were 
this to take place with any consistency, 
we would expect to find evidence of re- 
covery in the running response when 
shock was removed. However, though the 
possibility exists, the running response 
was not consistently punished in either 
avoidance group. 

Each individual limited-avoidance ani- 
mal tended in acquisition to a fairly 
constant total starting-and-running time. 
In consequence, he received the onset of 
shock from trial to trial at approximately 
the same point along the grid. The typi- 
cal result was a pause just before the 
point where shock usually set in. This 
tendency, as we shall see in the next sec 
tion, was sufficiently powerful to pro 
duce a significant increase in running 
time for the limited-avoidance animals 


toward the end of acquisition. In any 
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case, the running response, at least in the 
later stages of acquisition, was not con- 
sistently punished. Pausing, however, 
was. In consequence, removal of shock, so 
far from producing recovery in the run- 
ning response, should have produced re- 
covery in the pausing response, i.e., con- 
firmed the animals in their tendency to 
pause toward the end of the grid. What 
has been said of the limited-avoidance 
animals applies to the avoidance animals 
as well. They too slowed-up or stopped 
when shock set in, particularly in the 
later stages of acquisition. In conse- 
quence, slowing-up, not running, was 
confirmed by recovery when shock was 


> 


omitted. Hence, as we should have ex- 
pected, recovery of the running response 
was altogether absent among the animals 
of the two avoidance groups. 

These observations enable us to under- 
stand the fact, previously reported, that 
the starting response among the animals 
of the two avoidance groups was dis- 
tinctly more resistant to extinction than 
was the running response. The starting 
response in these two groups, just as in 
the two escape groups, was preserved and 
strengthened by recovery, while the run- 
ning response was not. In consequence, 
the running response was less able to 
resist extinction and deteriorated first. 


VI. ACQUISITION 


Avoidance and Limited-Avoidance 
Training 

Sheffield and Temmer reported that 
their avoidancé animals showed a tend- 
ency to slow up in the later stages of 
acquisition. A glance at Figure 1 reveals 
that our animals exhibited a similar tend- 
ency. The median total time increased 
from 1.31 seconds in trials 16-20 to 1.48 
seconds in trials 36-40. In terms of com- 
ponents, median running times increased 
from 1.02 to 1.18 seconds, while median 
starting times decreased from 0.30 to 0.27 
second for the same sets of trials. The 
slowing-up was, therefore, a phenomenon 
confined to the running response. Table 
9 reveals the increase in running time as 
significant at the .05 level. To under- 
stand the result we need only note that 
the avoidance animal typically started 
avoiding around the 10th trial. For some 
time afterwards, his running times re- 
mained very low. Then they started to 
increase, as a simple matter of extinction, 
until toward the end of acquisition he 
picked up a few more shocks. The ani- 
mals varied, of course, as to when thev 


started avoiding and how long they con- 
tinued to avoid once they had started. 
(On the average, however, their running 
times were lowest in trials 16220 and 
highest, from then on in acquisition, in 
trials 36-40.) This pattern of shock and 
avoidance accounts in the main for the 
result reported above. 

Largely as a consequence of the first 
result, Sheffield and Temmer reported 
that the escape animals were running 
faster toward the end of acquisition than 


TABLE o 
AVOIDANCE TRAINING: MEDIAN RUNNING TIMES 
IN TRIALS 16-20 VS. TRIALS 36-40 


s Trials Trials | И 
D. ja = H 
Pair 16-20 | 36-40 | Dif. Rank 
| 
1 | .82 72 | —.10 | Bus 
2 | .75 1.02 | 4.2; | 8 
3 | RR | уо 1 
4 | .82 à +.10 ЖЗ 
5 | 1.56 | 1.27 | —.2 9 
6 1.00 | 1.18 +.18 7 
7 «96 тло | ba eae | 335 
8 | 82 1.20 | +.38 | a 
9 | 1.26 | 2.2 | +.98 | зл 
10 1.02 1.06 +.04 2 
11 1.06 1.20 +.14 | 5 g 
2۰2 
= (negative ranks) = 12.5, р<.05 
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VII. CONCLUSION 


Let us summarize the theory and re- 
sults which have been our concern in the 
preceding pages. Out of the conflict be- 
tween intermittent reinforcement and 
early formulations of the law of effect 
emerged a theory of extinction. This the- 
ory, reduced to testable essentials, is that 
resistance to extinction increases with 
the similarity between acquisition and 
extinction conditions. While this hy- 
pothesis had been widely checked in out- 
right studies of intermittent reinforce- 
ment, its consequences for escape and 
avoidance schedules had gone unexam- 
ined. More specifically, the acquisition 
conditions of avoidance, intermittent- 
escape, and limited-avoidance training 
are all more similar to extinction condi- 
tions than are the acquisition condi- 
tions of escape training. Hence, the simi- 
larity theory of extinction entails three 
definite consequences: avoidance, inter- 
mittentescape, and limited-avoidance 
training should all prove to be more re- 
sistant to extinction than escape train- 
ing. АП three consequences were Con- 
firmed by the experimental results. 

The total response of reaching the 
goal box is analyzable into two com- 
ponents, a starting and a running re- 
sponse. In all four groups the extinction 
effect was felt almost exclusively in the 
running response. The starting response 
remained virtually intact long after the 
running response had almost entirely dis- 
appeared. An explanation of this finding 
was delayed until after the analysis of 
recovery had been presented. 

An analysis of the starting response 
among the escape and intermittent- 
escape animals led to three definite ex- 
pectations, all of which were supported 
by the evidence: 


1. The starting response among the 


escape animals should show recovery in 
the early stages of extinction. 

2. The starting response among the 
intermittent-escape animals should show 
recovery during. the null series of their 
acquisition schedule. 

g. The intermittent-escape animals 
should, in the later stages of acquisition, 
start faster than the escape animals. 

Since the running response among 
the escape and intermittent-escape ani- 
mals was never punished, there could be 
no recovery of the running response after 
punishment. The facts of recovery in 
the starting response and no recovery in 
the running response were offered as an 
explanation of the earlier result that the 
starting response was far more resistant 
to extinction than the running response 
in these two groups of animals. 

The starting response among the 
avoidance and limited-avoidance animals 
was then subjected to an analysis alto- 
gether analogous to that which had been 
applied earlier to the starting response 
among the escape and intermittent- 
escape animals. The analysis issued in 
three analogous expectations: 

1. The starting response among the 
limited-avoidance animals should show 
recovery in the early stages of extinction. 

2. The starting response among the 
avoidance animals should show evidence 
of recovery during the null series of their 


acquisition schedule. 

g. The starting response among the 
avoidance animals should be, toward the 
end of acquisition, faster than among the 
limited-avoidance animals. 

Because of the irregularity of shock 
trials among the avoidance animals no 
adequate measure of recovery during 
their acquisition series could be found. 
As a result, consequence 2 could not Бе 
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tested directly. The remaining two con- 
sequences were, however, confirmed. 

The running response among the 
avoidance and limited-avoidance animals 
was rarely punished. In general, the ani- 
mals were slowing up or,stopping when 
shock set in, particularly in the later 
stages of acquisition. In consequence, 
recovery, so far from strengthening the 
running response, strengthened the slow- 
ing-up and stopping responses. 

The absence of recovery in the run- 
ning response and the presence of recov- 
ery in the starting response among the 
avoidance and limited-avoidance animals 
were offered in explanation of the de- 
cidedly greater resistance to extinction 
of the starting response among the ani- 
mals of these two groups. 

The results involving recovery were 
seen to follow from the interpretation of 
recovery as the result of effective reward. 


'The running response of the avoid- 
ance animals tended to slow up toward 
the end of acquisition. Largely in con- 
sequence of this result, the escape ani- 
mals were running faster than the avoid- 
ance animals in the later stages of ac- 
quisition, The tendency of the limited- 
avoidance animals to pause just before 
their usual shock point produced a sig- 
nificant slowing-up in their running re- 
sponse toward the end of acquisition. 

The group of three intermittent-escape 
animals which “extinguished in acquisi- 
tion” was seen to have been a group in 
which conditioning of the starting-and- 
running response was faulty in the first 
five trials of acquisition. Finally, the 
dominant group of eight displayed two 
distinct acquisition curves: one for the 
shock trials and one for the nonshock 
trials. 
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I. THE PROBLEM 


T PERFORMANCE of schizophrenics 
on vocabulary tests has long been a 
controversial subject in psychological 
literature. It has been contended by some 
that the schizophrenic’s relative lack of 
impairment on this test provides the 
clinician with a long needed "stable base 
line” from which to judge the degree 
of “mental deterioration” in other areas. 
By others the characteristic dispersion of 
other test scorés around the allegedly 
Stable vocabulary score is used as a de- 
Vice for differential diagnosis of psycho- 
pathology. Some have theorized that this 
Stability of vocabulary test scores is due 
to the fact that word meanings represent 
“old learning,” which is last to be im- 


* This study is a revision of a dissertation sub- 
mitted in 1952 to the University of Texas in 
Partial fulfillment of the requirements for the 
degree of Doctor of Philosophy. Dr. Robert R. 
Blake initiated, with the author, a series of 
Studies which led directly to this study. Though 
Dr. Blake was in England when the present re- 
Search was conducted, much of the impetus for 
the study should be credited to him. 

To Dr. Wayne Holtzman, .who directed the 
Study, the writer is greatly indebted for his con- 
tinuous constructive criticism. Drs. Seymour 
Fisher and Laurence McGaughran also made 
valuable suggestions on the design of the study. 

Special debt is owed to Drs. Ruth Hubbard and 
Holland С. Mitchell, at the Waco Veterans Ad- 
istration Hospital, and to Drs. Isham Kim- 
pact она Schnur, George ась жы 
; S Leavitt, at the Houston Veterans 
tration Hospital, for their assistance in the col- 
“ction of the sample of subjects used in the 
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paired in psychopathology. Others have 
contended that this alleged stability is 
simply an artifact of the instruments 
commonly used to measure word mean- 
ings. 

The present study proposes an inten- 
sive comparative analysis of the under- 
standing and use of word meanings by 

H > . ы 
matched pairs of schizophrenic patients 
and nonpsychiatric patients. The ap- 
proach used is that suggested by^Cron- 
bach, who writes: 

. it appears that diagnostic vocabulary testing 
requires more valid instruments than are now 
available. It appears especially important, if diag- 
nosis is to be accurate, that the possibility of ob- 
taining credit without knowing the word be re- 
duced to a minimum. Probably the most suc- 
cessful way to attain this is to ask several ques- 
tions about each word. . . . It is hoped that a 
recognition of the weaknesses of present tests, and 
of the types of information about word knowl- 
edge they do not provide, will lead to a develop- 


ment of superior tests, especially to study breadth 
and precision of meaning (5, pp. 215-216) 


The present study employs a battery 
of seven tests of word meaning, using a 
common core of 25 words in each test. 
The battery is designed to afford meas- 
urements, for each word, of the subject's 
(a) ability to define; (b) conceptual level 
ol definition; (c) "breadth" of understand- 
ing (number of other words available to 
express the same meaning as that of the 
stimulus word); (d) preciseness of under- 
standing; (e) ability to form concepts 
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with the words (similarities test); (f) 
conceptual level of concepts (similari- 
ties) formed with the words; (g) ability 
to communicate with the words; (A) abil- 
ity to reason symbolically with the words; 
and (i) associations to the words. By 
means of such a test battery it is pos- 
sible to map out, so to speak, an "area 
of meaning" for each word. 

By this battery to 
matched pairs of schizophrenic and non- 
psychiatric patients, the quantitative 
measures of the area of meaning around 
each word may be compared. Such a com- 
parison should provide a rigorous test 
of the hypothesis that in schizophrenia 
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significant distortions in word meanings 
take place which go undetected by pres- 
ent vocabulary tests. 

Yacorzynski, Cameron, and Goldstein 
have observed distortions of word mean- 
ings by schizophrenics which relate to à 
lower conceptual level of definition, less 
precision in the understanding of word 
meanings, and impaired ability to com- 
municate, to form concepts, or to r 
symbolically with words. These asser- 
tions are presented more formally in sec- 
tion IV to derive eight specific hy- 
potheses which are to be tested in the 


present study. 


II. SUBJECTS 


The total sample of subjects for this 
study consisted of an experimental group 
of 40 patients in a Veterans Administra- 
tion hospital diagnosed as chronic para- 
noid schizophrenic, and a control group 
of 4o patients in another Veterans Ad- 
ministration hospital who were undergo- 
ing treatment for or recuperating from 
nonpsychiatric illnesses. Each schizo- 
phrenic subject was matched with a non- 
psychiatric subject for age, sex, educa- 
tional level, and Wechsler vocabulary 
raw score. 


„ А. EXPERIMENTAL SUBJECTS 


These subjects were drawn from pa- 
tients who had received the diagnosis 
of schizophrenic reaction in a Veterans 
Administration hospital. This diagnosis 
was arrived at by means of psychiatric 
interviews and a clinical psychologists 
report based on a psychological test bat- 
tery. The final classification was made 
by the psychiatrist. Each patient received 
physical, neurological, and laborator y ex- 
aminations to determine the possibility 
of organic complications. АП patients 


with such complications were excluded 
from the sample. The diagnosis of schizo- 
phrenia covers an extremely wide variety 
of behavior pathology. In order to se- 
lect as homogeneous a group as possible 
within this broad category, the entire 
sample consisted of those classified as 
schizophrenic reaction, paranoid type. 
The patients in the experimental 
group were obtained from the “chronic” 
building in the VA neuropsychiatric 
hospital at which the sample was gath- 
ered. ‘This building is reserved for pa- 
tients who have had repeated admissions 
and who have remained unresponsive 
to treatment. No patient in the present 
sample had received electroshock, insulin 
coma, or other “drastic” treatment with- 
in a year before testing. All patients 10 
this building who were classified as para- 
noid schizophrenic and who would con- 
sent to the examination were tested. 
The choice of chronic paranoid scl 
ophrenics as the experimental gro ji 
was also influenced by Kasanin's wot 
1 thinking 
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with disturbances of conceptui xe 
; ; : + dnecificatiO 
in schizophrenia. In his classifica 
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Kasanin found the most marked concep- 
tual disturbances in hebephrenic schizo- 
phrenics and in “old cases of schizo- 
phrenia showing definite ideas of refer- 
ence with delusions of persecution, asso- 
ciated with little emotional reaction to 
these ideas” (8, p. 47). The latter classi- 
fication is broadly descriptive of the 
group of chronic paranoid schizophrenics 
in the present sample. 

In all 64 chronic paranoid schizo- 
phrenic subjects were seen. Of this num- 
ber, four were too disorganized to com- 
prehend the nature of the task, three re- 
fused to take the examination, and three 
refused to continue at different points 
of the examination. Of the remaining 
54 subjects, до were successfully matched 
With control subjects. 


B. CONTROL SUBJECTS 


These subjects were drawn, from the 
large patient population of a Veterans 
Administration general-medical-surgical 
(GM&S) hospital. Patients whose ill- 
nesses had neuropsychiatric significance 
or who had degenerative diseases or 
diseases seriously affecting the central 
nervous system were not included. The 
Patients were selected from those with 
ailments that would be least likely to 
affect performance on the test battery. 


There were a number of advantages in using 
these particular subjects as the control group 
Whose performance on conceptual tasks was to 
be compared with that of schizophrenic pa- 
tients who are also veterans. They had, to some 
degree, passed through a preselection process 
Which made them, as a group, more comparable 
to the schizophrenic sample. The subjects in 
each group met the same minimum physical and 
Mental requirements for service in the armed 
forces, Also, they passed through somewhat the 
Same experience of exchanging civilian status 
for Service discipline for a period of time. Var- 
lance due to institutionalization and examiner 
Influence was minimized, since subjects in both 
8roups were tested in similar hospital settings 
Y the same examiner. Other variables, such as 
age, sex, educational level, and Wechsler vocabu- 
ary score, were directly controlled. 


C. MATCHING 


All identifying marks were removed 
from the Wechsler vocabulary test forms 
and random numbers were assigned by 
an assistant. The protocols were then 
shuffled. Each item was scored on all 
tests before moving to the next item. 
Wechsler's criteria for scoring were fol- 
lowed strictly. After all the Wechsler 
vocabulary tests had been scored, the 
following information about each sub- 
ject was typed on separate index cards: 
(а) experimental or control, (b) random 
number, (c) age, (d) years of formal edu- 
cation, and (e) Wechsler vocabulary raw 
Score. 

Pairs were matched in terms of the in- 
formation on these cards. In the match- 
ing procedure, first priority was given to 
the equating of Wechsler-Bellevue vo- 
cabulary raw scores for each matched 
pair. Educational level and age received 
second and third priority, respectively. 

Most pairs were matched within one 
raw score point on the Wechsler vocabu- 
lary test. The difference in group means 
is 0.1 raw score point. Educational dif- 
ferences between pairs average one and 
one-half years of formal education. The 
mean educational level of the experi- 
mental group is 10.4 years; the control 
group mean is 9.5 years. The mean age 
of the experimental group is 41 years; 
the control group mean is 40 years. All 
subjects are males. The goodness of the 
matching was tested by significance of 
mean differences, none of which ap- 
proaches statistical significance. 


D. COOPERATION 


The work of Shakow with schizo- 
phrenics suggests that many of the “diag- 
nostic” differences in their test per- 
formances may be due simply to their 
lack of cooperation with the examiner, 
He notes: 
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In some situations, usually those of a simple 
type, a high level of cooperation is the factor 
which seems to be important in eliminating the 
differences which exist between the schizophrenic 
and normal levels (12, p. 387). 


In order to estimate the effect of this 
variable, each experimental and each 
control subject was rated by the exam- 
iner on a six-point scale of cooperative- 
ness. The categories of the scale are as 
follows: 


1. Openly negative toward task. Performs very 
reluctantly. 

2. Somewhat resistive to task. Performs with 
little interest. 

3. Doesn't mind task. Performs with moderate 
interest. 


4. Some enjoyment of task. Performs with more 
than moderate interest. 


5. Task seen as a challenge. Performs with 
great interest. 

6. Greatly motivated to make highest possible 
score. Very absorbed in his performance. 


No attempt was made to match sub- 
jects on cooperativeness. However, little 


group difference in cooperativeness ap- 
pears. The experimental group mean rat- 
ing on cooperation is 3.6; the control 
group mean is 3.9. This difference of 
0.3 does not approach statistical sig- 
nificance. 

AII subjects were tested and then rated 
for cooperativeness by the same exam- 
iner. No objective measure of the relia- 
bility of these ratings is available. 
Further, although the examiner made a 
special effort to rate the patient on atti- 
tude toward the examination rather than 
on the level of performance, no objec- 
tive measure of the examiner's success 
in this effort may be provided. Another 
source of possible bias was the examiner's 
knowledge of the subject's diagnosis at 
the time of rating. Because of the evident 
subjectivity of these ratings, they are of- 
fered as only suggestive of the influence 
of subject cooperativeness on perform- 
ance with these tasks. 


III. SELECTION OF TESTS OF WORD MEANINGS 


As asserted by Yacorzynski, Cronbach, 
and others, "knowledge of a word" im- 
plies a great deal more than the ability 
to define the word. The present battery 
follows Cronbach's suggestion that the 
most successful technique of measuring 
understanding of word meaning is to ask 
several questions about each word. 

For the purposes of this investigation, 
all the test words should be familiar to 
all the subjects. The subjects already 
have been matched on their "fund of 
words" by means of the Wechsler vocab- 
шагу test. The specific purpose of this 
battery is not to tap "size" of vocabulary 
but to compare underlying differences in 
knowledge of the meanings of words that 
the pairs of subjects are able to define. 
Words with which one or both subjects 
are unfamiliar are lost for such a com- 


parison and would serve no purpose in 
the battery. The 25 words used in the 
present list are among the most fre- 
quently used English words. 

At the same time the words should 
vary in complexity, for if differences be- 
tween the two groups appear, one 15 
interested in the level at which they 
appear. One way of varying complexity 
is to grade the words in terms of fa- 
miliarity, as i» done in standard vocabu- 
lary tests. As mentioned before, however, 
this would tend to defeat the specific 
purpose of this battery. A more satisfac- 
tory way of varying complexity is tO 
vary the "level of abstraction" of the 
words. 

A useful distinction by Ogden and 
Richards on types of definitions is pet 
tinent to our effort to select words that 
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are very familiar but which vary in com- 
plexity. Definitions may be made either 
in terms of things or in terms of other 
words with a common referent. Thus, 
when 


. . we define words we take another set of words 
which may be used with thè same referent as 
the first, ie, we substitute a symbol which will 
be better understood in a given situation. With 
things, on the other hand, no such substitution 
is involved. A so-called definition of a horse . . . 
is a statement about it enumerating properties 
by means of which it may be compared and dis- 
tinguished from other things (10, p. 110). 


Allport таке a similar distinction be- 
tween types of words. He puts words into 
two general classes. One class 

- . consists of words denoting objects which im- 
pinge, directly or through the surrounding me- 
dia, upon our sense organs—objects which can be 
observed, described, manipulated, analyzed, ex- 


perimented with, and generalized about (1, p. 
19). 


The other class of words consists of 

. . those dealing,not with objects capable of 
being explicitly treated, but with abstract things, 
such as relationships. . . . They cannot be heard, 
Seen, handled, or pointed to with any part of our 
bodies (1, p. 19). 

With these distinctions in mind, words 
may be selected which are very familiar 
to the subjects but which are different 
in "level of abstraction." The first ten 
Words in the present list fall into АП- 
Port’s first class. That is, they are words 
Which have a "thing" referent. Each 
May be defined in a relatively concrete 
manner by a "statement about it enum- 
erating properties. . . ." These words are, 
for example, house, car, boat, etc. 

The other 15 words in the list fall 
into Allport's second category. They are 
Words without a "thing" referent. To de- 
fine these words the subject must "take 
‘Mother set of words which may be used 
With the same referent as the first, i.e., 
Substitute а symbol which will be better 
Understood in a given situation." These 
are words like all, new, faith, etc. 


Theories concerning the “concrete- 
ness" of schizophrenic thinking suggest 
that the greatest difference between the 
schizophrenic and the control subjects 
might occur in the conceptual level of 
their use and understanding of the words 
in the second part of the list. White 
states explicitly: 

The thinking and speech of schizophrenia 
while of a lower order of abstraction nevertheless 
make use of words which we are accustomed to 
use to express a higher order (14, pp. 339-340). 

It is entirely possible that the perform- 
ance of schizophrenic subjects may not 
appear different from that of the control 
subjects on verbal tests which use simple 
words that are names of specific things. 
However, on the words that represent 
higher abstractions it might be that 
schizophrenics would continue to oper- 
ate on a lower conceptual level. The 
words in the present list are selected so 
as to afford an examination of this pos- 
sibility. 

A wide variety of techniques may be 
devised to test understanding of word 
meanings. The present selection of tests 
may be divided into two groups, those 
measuring understanding of the word 
and those measuring the word “аз a sym- 
bol that can be put to some use in think- 
ing or communication,” that is, the abil- 
ity to use the word. 

The tests of understanding of word 
meanings are: 

1. A definition test, which measures the abil- 
ity of the subject to verbalize what he means by 
the word and also the conceptual level of his 
verbalization. 

2. A (recall) synonym test, which measures 
the subject’s active understanding of the breadth 


and preciseness of meaning of the word. 
3. А (recognition) synonym test, which mcas- 


?'The first ten words in the list are: house, 
clock, clothes, car, dirt, boat, door, food, street, 
garbage. The second fifteen words are: friend, 
big, faith, command, new, add, danger, all, 
strong, death, God, wise, hate, enemy, master. 
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TABLE 1 


MEANS, STANDARD DEVIATIONS, AND SIGNIFICANCE OF MEAN DIFFE! 
SCHIZOPHRENIC AND CONTROL GROUPS ON Tests or WORD N 


25 BETWEEN 
NGS 


(N=40 matched pairs) 


Mean Scores 


Test of Word Meanings Schizophrenic Control p 
M SD M SD 
penao Е 
dequate дейпійопѕ..................... 24.3 4 , 9 
Abstract definitions (I1 +11) 14.2 M. JE a3 — 
Abstract definitions (Part Ї).............. 6.2 2.9 6.2 a5 м 
Abstract definitions (Part П)............. 8.3 3.2 8.1 3.0 2 
Synonym (Recall) 
Percentage of correct synonyms........... 53.3 19.2 59.4 10.4 .os 


Synonym (Recognition) 
Percentage of correct synonyms........... 
Percentage of neologisms. ...... 


Sentence construction 
Adequate sentences..... 


Similarities 
Adequate (Part I). 
Abstract (Part I)... 
Adequate (Part П) 
Abstract (Part IT). 
Adecuate (I--II).. а " ; 
Abstract (БШ: дуза ens казан n кз 
Percentage of adequate also scored abstract 


Analogies 
МИИ COREE эз. ызны дз» нара et is 


Word association 
Belatedfiesd НОН... = wie sare alm Renee 


7-9 2.6 9-7 2.6 . ool 
Sik 3.5 б.о т.т oor 
3.3 1.8 4.2 1.5 oor 
[C 2.7 6.0 Agr — 
3-9 2.5. 4.6 2.5 им 
10.3 3.8 12.0 $42 .оот 
7.2 4.1 8.8 342 ‚оо 
65-7 19.7 71.9 15.8 :05 
6.6 2.8 7.6 22 05 
58.0 о.о | 63.5 9:5 -oor 


Note: When dealing with the hypothesis that the mean of the schizophrenic group is less than the 
control group mean, the one-tailed test of significance is used. 


creteness" of schizophrenics is reflected in their 
definitions of words, it is most likely to appear in 
the definitions they give to the last fifteen 
words in the list. 


Description. The test itself consists of 
the basic 25 words to be used in all tests 
in the battery. The test is administered 
verbally, with the following instructions: 
“I want you to tell me what these words 
mean. ‘House.’ What does the word 
‘house’ mean?” etc. 

Subjects are urged to attempt a defi- 
nition despite difficulties in verbalizing 
what the word means to them. 

Scoring. 'The test is scored for the to- 


tal number of abstract definitions given 
and for the total number of adequate 
definitions given. Scores on the first ten 
and last fifteen words in the list are tabu- 
lated separately. 

Definitions are scored as abstract when 
they consist of a synonym of the test 
word (e.g., clothes, garments; big, large), 
or in terms of a category (e.g. car, Ve 
hicle; hate, an emotion). Definitions ате 
scored adequate when the subject in- 
dicates clearly in his verbalization that 
he has some accurate understanding of 
the meaning of the word. 

Results. It may be seen from Table 1 
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that the schizophrenic and control 
groups defined the basic 25 words equally 
well. The mean number of adequate 
definitions given by the schizophrenic 
and control groups is 24.3 and 24.5, re- 
spectively. 

The schizophrenic group gave a mean 
of 14.2 abstract definitions. The control 
group mean of abstract definitions is 
14.6. This mean difference of .4 is not 
significant. These data, which demon- 
strate no significant difference in the 
conceptual level of definitions given by 
schizophrenic subjects and by the control 
subjects, do not support Yacorzynski's 
hypothesis. 

Since the last 15 words have no thing 
referent, it was felt that here the al- 
leged inability of schizophrenics to as- 
sume the "abstract attitude" would be 
most clearly revealed. From Table 1 it 
may be seen that when results of the 
definitions test are divided into Part I 
(first ten words) and Part II (last 15 
words), no significant differences between 
the group means appear at either level. 
"Thus, this speculation is not supported 
by the data. It is notable, however, that 
both groups gave about 62 per cent ab- 
stract definitions to the first ten words 
and about 55 per cent abstract defini- 
tions to the last 15 words. It would ap- 
pear that for both groups the words in 
the second part of the test were slightly 
less conducive to abstract responses than 
Words in the first part. 


A 


B. SYNONYM (RECALL) TEST 


Rationale. When a subject is asked to 
give as many synonyms for a word as he 
can, he in effect is being asked to define 
the word many times. His “definitions” 
furnish an indication of the conciseness 
of his concept of what the word symbol- 
izes. He must select from numerous as- 
Sociations only those words that symbol- 


ize an identical concept; related but 
nonsynonymous words must be dis- 
carded. 

According to Cameron, this is precisely 
what the schizophrenic is unable to do. 
Cameron asserts that a special charac- 
teristic of “schizophrenic language” is its 
extremely loose organization. ". . . the 
substitution of an approximate but re- 
lated term or phrase for the more pre- 
cise definitive term" is characteristic. 

From Cameron's theoretical position 
it should be predicted that the schizo- 
phrenic would tend to offer as synonyms 
many words which, though possibly re- 
lated, do not qualify as synonyms. The 
present test provides a measure of this 
alleged overinclusive and "fuzzy" under- 
standing of word meanings in schizo- 
phrenic subjects. 


Hypotuesis 2. The schizophrenic’s un- 
derstanding of word meanings will be dif- 
ferent from that of the control subjects 
in that it will be characterized to a 
greater extent by substitution of approx- 
imate but imprecise terms. 

Description. The test is comprised of 
the basic word list, in the same sequence 
as in the definitions test. It is adminis- 
tered verbally with the following in- 
structions: 


Tell me all the words you can think of that 
have the same meaning as this word. For ex- 
ample, words having the same meaning as little 
are: small, tiny, diminutive, and so on. Now 
how many words can you think of that have che: 
same meaning as the word house, etc.? 


Scoring? 'The test is scored in two 
ways: 
1. The total number of correct synonyms given, 


2. The total number of words offered as syno- 
nyms that do not qualify as synonyms, 


*The stimulus word God elicited a wide va- 
riety of esoteric words which evidently are con- 
sidered synonyms for God by little-known sects. 
To avoid making arbitrary distinctions among 
these words, the stimulus word God is not scored 
in this test. 
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Results. A high percentage of correct 
synonyms indicates that the subject tends 
to be relatively exact and precise in his 
concept of the meaning of the test words. 
Conversely, a low percentage of correct 
synonyms indicates that the subject tends 
to include relatively more discrepant 
meanings in his concept of the meaning 
of the test word. Each group gave about 
the same mean number of total re- 
sponses; schizophrenic group, 50.8, con- 
trol group, 49.1. However, the schizo- 
phrenic group gave fewer correct syno- 
nyms and more incorrect synonyms than 
the control group. 

The percentage of adequate synonyms 
given by the control group is 6.1 per cent 
greater than that of the schizophrenic 
group. This mean difference is signifi- 
cant at the .o5 level. It is evident that the 
schizophrenics in this group are less pre- 
cise in their understanding of the mean- 
ings of the test words than are the sub- 
jects in the control group. These results 
tend to support Cameron's hypothesis. 


C. Synonym (RECOGNITION) TEST 


Rationale. Like the recall synonym 
test, this test measures the breadth of 
word meanings in terms of the number 
of symbols that the subject can recog- 
nize as having a common referent. The 
subject must select from a given number 
of words only those that "belong to- 
gether" and discard those that do not 
"fit," 

According to Cameron it is just this 
inability to "select and eliminate" words 
which is found in schizophrenic lan- 
guage. The present test, like the recall 
synonym test, provides a test of Cam- 
eron's hypothesis. The two tasks differ in 
that the recall test requires that the pa- 
tient actively select from his own asso- 
ciations to the word only those words 
with a similar referent. Full freedom of 
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associations is permitted, and the possi- 
bility of eliciting "approximations," dis- 
torted meanings, and purely private con- 
ceptions of the word is maximized. In 
the recognition synonym test, the num- 
ber of possibilities is limited to the num- 
ber of specific alternate words given in 
the test, from which the subject is to s€- 
lect the most appropriate. The task is 
one of "sorting" a limited number of 
words, and it thus becomes a measure of 
the subjects ability to maintain "ade- 
quate boundaries" in his concepts under 
more controlled conditions. The follow- 
ing hypothesis is to be tested: 


Hvrornursis 3. Schizophrenics will be 
less able than the control subjects to 
maintain adequate boundaries in their 
concepts and will tend toward “overin- 
clusion” in their understanding of word 
meanings. 

Description. The test is constructed 
around the basic word list. After each 
word eight choice words are listed. The 
number of correct synonyms varies from 
two to five of the eight alternates. The 
incorrect alternates are associated in 
some way with the test word but are not 
synonyms for it, e.g, house, roof; God, 
Bible. Scattered among the alternatives 
are a number of neologisms. The sub- 
jects are verbally instructed: 

After each capitalized word in this list are a 
number of words in small print. Underline each 
of the words in small print that has the same 
meaning as the word in capital letters. Do not 
guess. e 


"These instructions are also printed on 
the test form. 

Scoring Performance is scored 
three ways: 


in 


1. Total number of correct synonyms under- 
lined. 


4 The stimulus word God is not scored in this 
test. 
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2. Total number of nonsynonymous words un- 
derlined. 


3. Total number of neologisms underlined. 


Results. The hypothesis is tested by 
computing for each subject the percent- 
age of correct synonyms, among the total 
words underscored by that subject. The 
mean percentage of correct synonyms 
given by each group is then compared. 
A low percentage indicates that the sub- 
ject tends to overinclude related but in- 
exact meanings in his concept of the 
word meaning. 

It may be seen in Table 1 that of the 
words underscored by the schizophrenic 
group, 74.8 per cent are correct syno- 
nyms. Of the words underscored by the 
control group, 77.9 per cent are correct 
synonyms. Though this mean difference 
of 2.4 per cent is in the direction pre- 
dicted, it is not statistically significant. 
The hypothesis, as tested by differences 
in the percentage of correct synonyms 
given by each group, is not supported by 
these data. 

It is notable, however, that the schizo- 
phrenic group underlined more correct 
synonyms, more incorrect synonyms, and 
more neologisms than did the control 
group. The mean number of all words 
underscored by the schizophrenic group 
is 77.5. The control group mean of all 
words underscored is 69.4. The mean 
difference of 8.1 is significant at the .o5 
level. Thus, it would appear that subjects 
in the schizophrenic group tended to at- 
tribute more meanings to the test words 
than did the control subjects. 

‘Included among the alternate words 
are 13 neologisms, e.g., demonter, euvate, 
etc. The mean percentage of neologisms 
underscored by each group is 1.04 for 
the schizophrenic group and .58 for the 
control group. This mean difference of 
-45 per cent is not statistically significant. 


D. SENTENCE CONSTRUCTION TEST 


Rationale. The preceding three tests 
measure different aspects of the subject's 
understanding of certain word meanings. 
This test measures one aspect of his abil- 
ity to use these same words to communi- 
cate. The subject is asked to “write a 
sentence, using these words.” His ability 
to integrate from one to three words into 
a meaningful sentence provides one meas- 
ure of his ability to communicate with 
these words. Such a measure may profit- 
ably be compared with the measures of 
the subject’s understanding of the indi- 
vidual word meanings. 

Current hypotheses concerning the 

schizophrenic's distorted understanding 
of word meanings have been drawn al- 
most entirely from the schizophrenic’s 
use of words in concept formation tasks, 
sentence completions, interpretation of 
proverbs, clinical situations, etc. It is 
interesting to speculate that the primary 
language disturbance in schizophrenia 
may be not so much in his understanding 
of individual word meanings as in his 
inability to organize individual words 
into a meaningful communication. A 
comparison of performance on the three 
tests of word understanding with per- 
formance on tests of ability to use the 
same words constitutes an examination 
of this possibility. Concerning the schizo- 
phrenic’s ability to communicate, Cam- 
eron writes: 
The continual interchange between a given per- 
son and those around him not only develops the 
social character of his language and thought, but 
also maintains it afterward at an adequate social 
level. For if this organization falls below the 
point of intelligibility where others cannot share 
it, and if it cannot then be amplified by other 
words, gestures, signs, or demonstrations, it can 
no longer function in communication. As we 
shall see, that is just what happens in schizo- 
phrenic disorganization (4, p. 52). 

The present test affords a test of the 
following hypothesis: 
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Hypotuesis 4. The schizophrenic's 
ability to integrate words into meaning- 
ful sentences will be impaired, relative 
to the performance of the control sub- 
jects. 

Description. The test consists of the 
basic 2g words. The subject is asked to 
construct a sentence, using these words. 
Difficulty of the task is varied by in- 
creasing the number of words which the 
subject must integrate into a sentence, 
beginning with one word and building 
up to three words. 

The words are printed on individual 
cards. The cards are presented to the sub- 
ject, and he is asked to “write a sentence, 
using these words.” 

Scoring. Sentences are scored on a pass- 
or-fail basis, mainly on the criteria fur- 
nished by Wells and Ruesch (13). In 
order to receive credit the sentence must: 
(a) state something in accord with fact 
and in general “make sense,” (b) be 
grammatically correct, though there may 
be an occasional waiver on syntax (such 
as singular verb and plural subject), and 
(c) contain not more than two coordi- 
nate clauses. A sentence may be declara- 
tive, interrogatory, or imperative, and 
the critical words may be compounded. 
A critical word may be changed as to 
number, tense, or case, but not as to 
part of speech, e.g., loud for loudly or 
loudness. 

In setting up a scoring key, based on 
20 subjects not included in the sample, 
certain additional scoring principles 
were made more explicit. A sentence is 
scored as incorrect if it (а) makes two 
statements not logically related; (b) fails 
to express a complete thought; (c) is so 
ambiguous that it defies interpretation; 
or (d) uses a stimulus word as a proper 
name. 

Inappropriate not 
scored. Certain implicit words, as I, the, 


punctuation is 
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etc., may be omitted if the meaning of 
the sentence is otherwise clear. Some- 
what inappropriate use of nonstimulus 
words is permitted. A sentence which 
contains two statements that appear log- 
ically related is scored correct, €-8-, "the 
door was open and the food spoiled." 
Results. The schizophrenic group con 
structed a mean of 7.9 adequate sen- 
tences, as opposed to a control group 
mean of 9.7 adequate sentences. As indi- 
cated in Table 1, this mean difference of 
1.8 is significant at the .oo1 level. The 
hypothesis is supported by these data. 
The possibility was raised earlier that 
the primary language disturbance in 
schizophrenia might lie not so much in 
the schizophrenic's understanding of in- 
dividual word meanings as in his 
ability to organize individual words into 
a meaningful communication. It is evi 
dent from the results of this study that 
the schizophrenic's language disturbance 
is manifested both in his understanding 
of individual word meanings and in his 
ability to communicate with these words. 


E. SIMILARITIES TEST 
Rationale. This is essentially 
verbal concept formation. The 
required to verbalize a concep 
tionship among a group of words. 
the subject is asked, “In what wa 
these words alike?” he is asked (0 P seo 


a task in 
subject 15 
tual rela- 
When 


‚ in their language there is Е 
generic words which signify categories 01 h 
Or, when they do use such words, analysis 5 d 
that for the patient they do not correspo” 
generalizations (6, p. 24). 


asses 


e 
then, 0 
sample 
norma 


According to Goldstein, 
schizophrenic in the present 
should be less adequate than 
subjects in the ability to extract à ge 


my 
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eral similarity from among a number of 
different words. This alleged inadequacy 
also should be reflected in a relative in- 
ability to derive a basic similarity by 
means of placing all words into a single, 
generic category. Performance on the 
similarities task makes possible a test of 
the following hypotheses: 


Hypornesis 5. Schizophrenics will be 
less able than the control subjects to 
form verbal concepts with words they 
can define equally well. 


Hyroruesis 6. The conceptual level of 
verbal concepts formed by schizophrenic 
subjects will be less “abstract” than that 
of the control subjects. 

Description. The test is composed of 
groups of two to four words which may 
be "categorized" under a single concept. 
Words in the first seven items refer to 
things. These words may he “catego- 
rized” or they may be related to each 
other in descriptive terms. Thus, clock 
and ruler may “belong together” under 
the generic term “measurement,” or be- 
cause they “both have numbers on 
them.” Words in the second ten items 
have no thing referent and most must 
be categorized in abstract terms to be 
adequate. 

Administration is verbal, with the fol- 
lowing directions: 

Now I am going to read you some groups of 
words, I would like you to tell me what the 


words in the group have in common; that is, in 
What way they are alike. 5 


Scoring. Responses in which the clus- 
ter of words is grouped into an appro- 
priate category are scored “abstract.” Re- 
sponses which do not place the words in 
a category but describe a meaningful 
similarity among the words are scored 
“adequate.” Scores on the first and sec- 
ond parts of the test are tabulated sep- 
arately. 


Results. The schizophrenic group gives 
a mean of 10.3 adequate similarities. 
The control group mean is 12.0. From 
Table 1 it may be seen that this mean 
difference of 1.7 is significant at the .оо1 
level. It is evident that the schizophre- 
nics, as a group, are less able than the 
control subjects to form verbal concepts 
with words that the subjects in each 
group define equally well. These data 
support Hypothesis 5. 

To test Hypothesis 6, responses to the 
similarities test are dichotomized into 
abstract and not-abstract instead of in 
terms of adequacy. It may be seen in 
Table 1 that the schizophrenic group 
mean of abstract responses is 7.2. The 
control group mean is 8.8. The difference 
of 1.6 in group means is significant at 
the .001 level. 

Another method of testing this hy- 
pothesis is by comparing the percentage 
of abstract responses to total adequate 
responses given. These mean percentages 
are 65.7 for the schizophrenic group and 
71.9 for the control group. Table 1 in- 
dicates the mean difference of 6.2 per 
cent to be significant at the .o5 level. 
Thus, it is evident not only that the 
schizophrenic group is less able than the 
control group to form adequate verbal 
concepts with these words, but also that 
the conceptual level of their adequate 
responses is lower than that of the con- 
trol group. It was also speculated that 
the schizophrenic subjects would expe- 
rience the greatest difficulty on the last 
ten items, which make a greater de- 
mand on the subject to assume the “cate- 
gorical attitude" than do the first seven 
items. Actually, both groups appear to 
have found the last ten items more diffi- 
cult than the first seven. Each group 
gave about 18 per cent fewer adequate 
responses and about 9 per cent fewer ab- 
stract responses to the last ten items. As 
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on the definitions test, both groups evi- 
dently find words which have a thing 
referent easier to deal with than words 
which have no thing referent. However, 
no significant difference appears between 
groups in this respect. 


F. ANALOGIES TEST 


Rationale. This is one measure of how 
well the subject is able to reason with 
the words he has defined. The subject is 
asked to abstract a general principle 
from the relationship of two words and 
to find among another group of words 
two that have an identical relationship 
to each other. To perform successfully 
the subject must be able to generate hy- 
potheses concerning the kinds of rela- 
tionships that might obtain between 
the first two words and to discard all but 
the one relationship that “fits” among 
the possibilities afforded by the third 
word and one of the four alternate 
words. 

Goldstein asserts that the abstract atti- 
tude is basic to this ability “to general- 
ize, to abstract common properties, to 
plan ahead ideationally, to assume an 
attitude toward the ‘merely possible’ and 
to think or perform symbolically” (7, 
p- 19). Goldstein goes on to caution that 
analogies may sometimes be solved by 
roundabout “concrete” ways. However, 
if an impairment of abstract attitude is 
characteristic of schizophrenia, it seems 
reasonable to assume that it would ap- 
pear in a comparison of the performance 
of 40 matched pairs of schizophrenic and 
control subjects on an eleven-item analo- 
gies test. The present task is considered 
a fair test of the following hypothesis: 


Hyporuesis 7. Schizophrenic subjects 
will be less adequate than the control 
subjects in the ability to reason symbol- 
ically with words they can define. 


MORAN 


Description. The test consists of 11 
analogies which incorporate words in the 
basic word list. Each analogy follows 
this pattern: boat is to water as car is to 
——— float, land, wheels, ride. The sub- 
ject is to underline the one appropriate 
word among the four alternatives. 

The following instructions are given 
on the tes. form and are first read to 
the subject: 

In each of the lines in this test, the first two 
words fit each other in a definite way. You are 
to draw a line under the one word in capital 


letters that fits the third word in just the same 
way that the second word fits the first. 


On the test form, two examples are 
given with the correct answer already 
underlined. The subject is asked to ех- 
plain these two analogies. If the subject 
fails, the examiner explains the relation- 
ship. A third example analogy is given 
for the subject to solve himself. This is 
also explained by the subject before he 
begins the test proper. 

Scoring. Total score is the number of 
Correct answers. 

Results. The mean score of the schizo- 
phrenic group is 6.6 as opposed to a 
control group mean of 7.6. This mean 
difference of one score point is significant 
at the .o level. This difference tends to 
support the hypothesis that schizophre- 
nics are less able than normal subjects 
to reason symbolically with words which 
each can define equally well. 


С. Worn ASSOCIATION TEST 


Rationale. This test is included in the 
battery to furnish evidence on the char- 
acter of the schizophrenic's “associative 
links" to his words. The subject's under- 
standing of the meaning of a WOT 
should be closely related to his associa 
tions to that word. Pillsbury and Mea 
der describe this relationship in the fol- 
lowing way: 
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The study of the development of words is a 
study of the associates a word has, Take the 
word puss. Puss is made to cover all small ani- 
mals, but the meaning is dependent upon the 
associates and the associates determine the char- 
acter and extent of the meaning. As the vocabu- 
lary grows and experiences accumulate, the mean- 
ings of the words change with them (11, p. 17 
The meaning of a word is primarily the asso- 
Ciates that it partially arouses and which give it 
color. When the associates that are excited 
change, the meaning of the word changes (11, 
P- 185). 

Now, according to Cameron, the 
Schizophrenic's understanding of word 
meanings is imprecise, overinclusive, and 
approximate. It seems reasonable to as- 
sume, then, that this “looseness” of un- 
derstanding will be reflected in associa- 
tions which are less closely related to 
the stimulus word than are the associa- 
tions of the control subject. The asso- 
ciations test provides a test of the follow- 
ing hypothesis: 


Hyporuesis 8: The schizophrenics as- 
sociations to words that he can define 
will show less meaningful relationship to 
the stimulus word than will the control 
subject’s associations. 

Description. The 25 words in the basic 
list are presented in the same order as 
in the definitions test. The subject is 
instructed as follows: “I am going to 
read you a list of ordinary words, one by 
one. When I say the word, answer with 
the first word that comes into your 
mind." 

Scoring. Each response is given a score 
from o to 8 on the following basis: 
O—subject does not produce an association, or 

subject produces a multi-word response. 


1—subject produces a single word response which 
bears no meaningful relationship to the stim- 
ulus word, e.g. faith, "box." | 

2—subject produces a single word response which 
is very indirectly or "loosely" related to the 
stimulus word, e.g., strong, “physical.” 

3—subject produces a single word response which 
is closely related to the stimulus word. Some 
typical relations. between stimulus and re- 


sponse words are: 


а. use, eg., car, “rid 

b. attribute, e.g., car, "wheels." 

c. category (superordination), €g, car, "ve- 
hicle." 

d. synonym (coordination), e.g., car, "automo- 
bile." 

е. example (subordination), e.g., car, "Ford." 

f. opposite (contrast), e.g., danger, "safety. 


Results. The responses of each subject 
were scored on a four-point scale of re- 
latedness. The group mean scores were 
then compared as a test of the hypothe- 
sis. Table 1 indicates a mean score of 
58.9 for the schizophrenic group and 65.5 
for the control group. The mean dif- 
ference of 4.6 is significant at the .оо1 
level. Therefore, the hypothesis is sup- 
ported by these data. 


H. COOPERATION 


It has been stated by Shakow that 
much of the schizophrenic’s failure to 
perform well on vocabulary tests may be 
attributed to lack of cooperation. In the 
present study, the mean cooperation rat- 
ing of the schizophrenic group, on a 
six-point scale, is 3.6. That of the con- 
trol group is 3.9. The mean difference 
of о.3 does not approach statistical sig- 
nificance. On the basis of these results, it 
would not appear that the significant dif- 
ferences between the performance of the 
schizophrenic group and the control 
group are due to differences in level of 
cooperation. А 

Significant positive correlations be- 
tween cooperation rating and test per- 
formance are evident for both groups. 
These correlations range from .30 to .47 
in the schizophrenic group and from .31 
to .49 in the control group. Slight dif- 
ferences between groups in the degree to 
which cooperativeness is related to scores 
on specific tests are noted. However, these 
differences go in one direction as often 
as in the other direction. 

It should be noted that these ratings 
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represent the subjective judgments of 
one examiner and should be interpreted 
with this reservation in mind. The 
writer, however, is aware of no other 
study in which schizophrenic subjects 
are rated on cooperativeness in relation 
to control subjects who are paired with 
the schizophrenics for age, sex, educa- 
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tional level, and vocabulary score, and 
who are examined under grossly com- 
parable hospital conditions. The pres- 
ent results, though tentative, suggest the 
hypothesis that schizophrenic subjects 
аге no less cooperative thin other sub- 
jects when tested under comparable con- 
ditions. 


V. DISCUSSION AND CONCLUSIONS 


It is evident from the results of this 
study that the schizophrenic's under- 
standing and use of word meanings dif- 
fers in several important respects from 
that of the control subject. 

Application of the scoring criteria em- 
ployed by ordinary vocabulary test 
Dot reveal these differences, Nor 
ferences appear between m 
of schizophrenic and con 
when the usual Scoring criteria are made 
more elaborate. This is demonstrated by 
an earlier study (9), in which each defi- 
nition is placed into one of five cate- 
gories of conceptual level, and also by 
the present study. 

However, when more than one re- 
sponse to each word is elicited, signifi- 
cant distortions in the schizophrenic’s 
understanding and use of words begin 
to appear. It is found that the schizo- 
phrenic is significantly less precise in his 
understanding of word meanings. 
Though he may seem to define words as 
well as other people, he is less able to 
utilize these words as conceptual instru- 

ments. Further, the schizophrenic’s abil- 
ity to integrate words into meaningful 
sentences appears impaired. 

Yacorzynski has offered the hypothesis 
that “the reason why the vocabulary of 
the deteriorated individuals remains rel- 
atively unchanged is because easier meth- 
ods of reaching the same end results are 
left to the organism even if the more 


s does 
do dif- 
atched pairs 
trol subjects 


difficult solutions are 
able" (15, p. 265). 

An attempt to test this hypothesis by 
searching for differences in conceptual 
level of definitions given by normal and 
by schizophrenic sub 
tive results (9). It now becomes apparent 
that these negative findings are due more 
to inadequate methodology than to lack 
of validity of the hypothesis. The over- 
all results of the present study clearly 
demonstrate that although the schizo- 
phrenic may appear to "define" words as 
adequately as the control subject, he is 
less able than the control subject to at- 
tain the “more difficult solutions” of 
further differentiating the word mean- 
ings, or to use the Same words in reason- 
ing or in communicating. 

The fact remains that the schizo- 
phrenic's score on a standard vocabulary 
test does not appear to drop significantly, 
Nor does the conceptual level of his defi- 
nitions appear different from that of the 
Control subject. Yacorzynski's objection 
that this should not be taken to mean 
that the subject's understa 
meanings 
However, 


no longer avail- 


jects yielded nega- 


nding of word 
is unimpaired seems valid. 
the reason why this response 
shows no apparent impairment while 
Other kinds of responses to the same 
words do show impairment, remains to 
be explained, 

It does not appear necessary to evoke 
à concept of differences in "age" of each 
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learned response to account for this phe- 
nomenon. Such a concept would be diffi- 
cult to defend. Why, for example, does 
the schizophrenic show impairment in 
ability to communicate with words that 
he can define? It does not seem a reason- 
able assumption that the schizophrenic 
has had more practice over a longer 
period in defining words Шап he has had 
in communicating with these words. 

A more parsimonious rationale may 
be offered to account for the findings of 
the present study. Most definitions tests 
require simply that the subject indicate 
that he knows something of the meaning 
of the test words. In the synonym tests, 
similarities, analogies, and sentence con- 
struction tests, the subject is required to 
relate one word with other words in 
combinations of varying complexity. 
These tests, then, make a greater demand 
on differentiation between words than 
does the definitions test. Thus, in his un- 
derstanding of word meanings the schizo- 
phrenic may be said to fail in finer dif- 
ferentiations of word meanings, although 
he may still be able to identify individual 
words. 

This rationale is in close agreement 
with Goldstein's (7) concept of “dedif- 
ferentiation of function." Goldstein as- 
serts that in behavioral pathology those 
performances which are most differenti- 
ated are lost first, while the less differen- 
tiated ones are preserved longer. Further, 
“dedifferentiation of language will fol- 
low the same rules which determine de- 
differentiation of performance in gen- 
eral" (5, p. 29). Such subjects, according 
to Goldstein, will fail equally in famil- 
iar situations and in new ones. It is not 
the varying familiarity with tasks which 
accounts for differences in performance 
levels, but the varying demands of each 
task in terms of the differentiations re- 


quired. 

The discussion has stressed primarily 
the differences between the schizophrenic 
and the control subjects. Something 
should be said of the similarities, The 
group differences, though statistically sig- 
nificant, do not serve to separate cleanly 
all members of each group. 

The degree of “overlap” in the per- 
formance of subjects in these two groups 
may be illustrated in the following way. 
The analogies test mean score of the 
schizophrenic group is 6.6, This figure 
corresponds to a z (or sigma) score of .36 
in the control group distribution. In 
terms of the normal curve, then, 36 per 
cent of the scores of the control subjects 
[all below the mean of the schizophrenic 
group. In a similar calculation it may be 
found that 33 per cent of the schizo- 
phrenics' scores on this test fall above 
the mean of the control group. On all 
tests, from 25 to 38 per cent of the 
schizophrenics have scores higher than 
the control group mean. And from 25 
to 36 per cent of the control group sub- 
jects scored below the schizophrenic 
group mean on these tests. 

It is obvious, then, that the group dif- 
ferences reported cannot be taken as 
uniquely characteristic of schizophrenic 
individuals. These behaviors are found 
in all subjects. The differences are a mat- 
ter of degree. е 

It does seem reasonable to assume, 
however, in the light of the group dif- 
ferences found, that the impact of 
schizophrenia results in an impairment 
of the individual’s understanding of 
word meanings. This impairment, how- 
ever, is so subtle and apparently so rela- 
tive to the subjects premorbid ability, 
that a test battery such as the one used 
in this study certainly does not suffice to 
“diagnose” schizophrenia. 
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VI. SUMMARY 


This study provides an intensive com- 
parative analysis of the understanding 
and use of word meanings by schizo- 
phrenic patients and by nonpsychiatric 
patients. Eight hypotheses concerning al- 
leged specific distortions in the schizo- 
phrenic's understanding of word mean- 
ings are tested. These hypotheses are de- 
rived primarily from the theorizing of 
Yacorzynski, Cameron, and Goldstein. 

The performance of до matched pairs 
of schizophrenic and control subjects on 
a special battery of verbal tests is com- 
pared. Each pair is matched for Wechs- 
ler-Bellevue vocabulary raw score, age, 
sex, and educational level. Subjects in 
both groups are rated on cooperation. 

АП tests in the special battery are 
built around a common core of 25 fa- 
miliar words. The battery includes tests 
of definitions, synonyms, sentence con- 
struction, similarities, analogies, and 
word association. 

When the schizophrenic group's per- 
formances on this battery are compared 
with the control group's, the following 
differences become evident: (a) The 
schizophrenic is significantly less precise 
in his understanding of word meanings. 


This is most evident in his relative fail- 
ure to differentiate between word mean- 
ings. (b) The schizophrenic is less able 
to use his words as conceptual instru- 
ments, e.g., his ability to form verbal 
concepts and to reason in analogies texts 
appears impaired. (c) The schizophrenic's 
ability to integrate words into meaning- 
ful communications appears impaired, 
though he may “define” the same words 
in the same way that the control subject 
does. 

These results support the theories of 
/acorzynski, Cameron, and Goldstein 
concerning the nature of the schizophre- 
nic’s understanding and use. of word 
meanings. It is noted, however, that the 
diflerences in the schizophrenic's under- 
standing of word meanings are not large 
enough to be diagnostic. Despite group 
differences, there remains an extensive 
"overlap" in group performances of the 
schizophrenic and the nonpsychiatric pa- 
tients. 

Cooperation ratings correlate about 
440 with performance level. No signifi- 
cant differences between the groups in 


level of cooperation are evident. 
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The Use of Modified Block Designs in the Evaluation and 
Training of the Brain-Injured 


Marion. Reissenweber! 
Institute for the Crippled and Disabled, New York, N.Y. 


T nis report describes the development 
and present use at the Institute for 
the Crippled and Disabled, New York 
City, of modified Block Design materials 
and methods as an aid in evaluating and 
in training some disturbances in the 
visual perception of form, size, space, and 


organization incident to brain injury but 
not clearly outlined as clinically de- 
scribable visual difficulties. The modifica- 
tions in materials and methods are the 
outgrowth of the writer's personal need 
for such changes and her subsequent ob- 
servation of similar needs in brain-in- 
jured patients receiving psychological re- 
training in visual perception and organ- 
ization. The account is presented for 
whatever practical or suggestive help it 
may offer. 

No attempt will be made in this re- 
port to discuss the theories of perception 
or the relative importance of the factors 
contributing to disturbances in visual 
perception and organization. With ref- 
erence to such considerations, it may be 
empirically stated, however, that disturb- 
ances in visual perception and organiza- 
Чоп vary greatly in terms of the extent 
and nature of brain injury, as well as in 
terms of all the inherent апа environ- 
Mental factors which may influence an 
individual's response; that severe dis- 

1 Grateful acknowledgment is made to Dr. Ar- 
thar L, Drew, Jr., Department of Neurology, Uni- 
versity of Michigan Medical School, Ann Arbor, 
ment in 


Michi Ы 

ван, for his counsel and encour 
ING. tures B 2 г 

1¢ preparation of this manuscript. 


turbances in the perception of form and 
space and in visual organization can be 
present in an individual who shows good 
ability in other aspects of thinking: and 
that when suitable methods of training 
are employed, some improvement in 
practical function may be expected in 
more instances than would seem possible 
on the basis of the Wechsler-Bellevue 
Performance Scale results in this series 
of patients. 


Statement of the Problem 


The personal need for increased. sim- 
plification and concreteness in the Block 
Design Cards of the Kohs (11) and Wechs- 
ler (16) series first became apparent 
when attempting to use these Design 
Cards as an aid in self-retraining after 
brain injury resulting in severe disturb- 
ances in visual perception and organiza- 
tion. Since at that time the writer was 
not familiar with the reports of Gold- 
stein and Scheerer (6), it was of interest 
to discover later that the steps suggeste:| 
by them for progressively simplifying the 
Design Cards in their own series (7) were 
among the writer's first felt needs. Very 
gradually it became possible to recognize 
some of the specific difficulties presented 
by the Kohs and Wechsler materials. 
Outstanding among these were the ab- 
sence of block divisions on the Design 
Cards; the actual size difference between 
ı-inch blocks and Design Cards drawn 
to the scale of 14 inch to one block: the 
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completely different appearance of a two- 
dimensional Design Card and its three- 
dimensional block representation; the 
flat appearance of both Design Cards and 
block representations; and the presence 
of margins on the Design Cards. 

From an evaluation of these observa- 
tions there seemed reason to believe that, 
with modifications, block design con- 
struction could be more useful as a diag- 
nostic aid in recognizing some disturb- 
ances in visual perception and organ- 
ization. Furthermore, as a method for 
training or retraining in some cases of 
disturbances of form-space perception 
and visual organization, particularly 
within the field of central vision, there 
seemed to be indications of its value. To 
these ends modifications were made in 
the blocks, the design cards, the work- 
ing environment, and the use of ma- 
terials. 


Clinical Material 


During the last three years these ma- 
terials have been used at the Institute 
for the Crippled and Disabled with 
brain-injured patients who have been 
referred either lor qualitative psycho- 
i 
retraining in visual perception and or- 
ganization. Within the group of 50 pa- 
tients with whom these materials have 


logical evaluation or for psychologi 


been used, there have been no selective 
criteria except a medical record of brain 
injury and evidence of resulting disturb- 
ances in visual perception and organiza- 
tion. The etiology of brain damage in- 
cluded birth injuries, War injuries, other 
accidental injuries to the head, en- 
cephalitis, brain surgery, and cerebral 
vascular accidents. The disturbances in 
visual perception and organization were 
primarily variously combined distortions 
and. displacements ol torm, space. size. 
and position rather than dearly recog 


nized visual agnosias, alexias, o apha 


sias. The patients ranged in age from 8 
to 46 years. Verbal intelligence as csti- 
mated by the Wechsler-Bellevue Intelli- 
gence Scale ranged [rom 62 to 126. On 
the Wechsler-Bellevue Performance Scale, 
achievement ranged from 38 to 103, with 
all but eight patients at levels. below 
go. Discrepancies between verbal and 
performance scale achievements ranged 
from 6 to 73 points, with 50 per cent ol 
the group averaging a difference of 30 
points. A further publication will con- 
tain a discussion of the correlation ol 
these findings with the results on our 
modified block design evaluation. 


Recognition of Limitations in Standard 
Materials i 


In groping cllorts to meet the personal 
feeling that the Block Design Cards ol 
the Kohs and Wechsler series needed to 
be simpler and more concrete, the stand- 
ard Design Cards of the Wechsler series 
were first redrawn from block models 
known to be correctly constructed, The 
actual block divisions that were thus 
exposed provided one tangible clue to 
visual orientation and organization. For 
example, in constructing Design Card 3 
ol this series (1б), placing the two solid 
white blocks so that the lower right-hand 
corner of one block touched the upper 
left-hand corner of the other provided 
а spatial orientation for the remaining 
two blocks (Fig. 1a). The positions ol 
these remaining blocks were then dete- 
mined by noting that when correctly 
placed (as verified by a friend) the diag- 
onal division on each of these blocks ех 
tended from the upper left-hand corne! 
to the lower righthand corner and that 
the ved part of each block was turned to 
the inside. When so placed it was noted 
that the white tip ol each block was 10 
the outside. Since the writer found that 
this diagonal dividing line could. be © 
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Fic. ıa. Use of Numbering and Indented Outline to Clarify Block Con- 
struction of Design Card g of Wechsler-Bellevue Performance Scale, Form 1 


(Courtesy of Psychological Corporation, 2 


points and could be checked by kines- 
thetically tracing that direction, she con- 
sidered this dividing line to be a much 
simpler and more reliable clue to block 
placement than were the white corners or 
the "bowknot" configuration of the de- 
sign, which at that time could not be 
fused and had no wholeness. Since the 
block divisions and the dik lines 
seemed to provide the most personally 
useful clues to visual orientation and 
organization, the first drawings which the 
writer made of these standard designs 
Were made with that indicated 
both the divisions between blocks and 
the lines that divided blocks di 
onally. It should be noted here that this 
Use of lines was a simple attempt to ех 
tablish tangible orientation clues by 
Which a Design Card could be broken 
down into manageable parts. This use ol 
lines should not be confused with, noi 
Considered comparable to. the use ol 
lines as described by Goldstein and 
Scheerer (6) On these first drawings the 
block representations were numbered as 


zonal 


lines 


ew York). 


another help in visualizing the br 
down of the whole design into parts 
(Fig. ıa). The outer lines of the de- 
sign were then deepened by tracing them 
with the pointed end of a leather tooling 
instrument—a device which for the writer 
served first to establish a kinesthetic ap- 
preciation of the continuous outline ol 
the figure against а background. Later 
this slightly indented outline was sul- 
ficient to raise the figure enough to pro- 
ased. the 
ease of both kinesthetic and visual trac- 


vide a visual clue which incr 


ing of the design, and which from some 
positions made it fleetingly possible to 
experience something akin to a fore- 
ground-background relationship. 

From these drawings it was possible to 
draw the designs on an expanded scale 
that corresponded exactly to the size 
of the blocks. On these larger drawings 
both the whole and hall-block divisions 
were indicated by lines. The outlines of 
the designs were then deepened with the 
leather tooler and. in addition, the lig- 
ure itself was painted with a coat o! col 
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orless nail polish, which had little gloss, 
but which helped further to bring the 
figure up from its background (Fig. 1b). 
With these large cards it was possible to 
use the direct hand-kinesthetic method 
to trace some of the outlines and to help 
in determining the directional trend of 
stripes. 

Even when the Design Cards were 
drawn to an expanded scale and tooled 
with line divisions to indicate their or- 
ganization, construction continued to be 


Fic; 


tb. Further Simplification of 
Card 3 by Enlarging Drawing to Cor- 


respond 


actly with Size of Block Con- 
struction, 


laborious and confusing because the com- 
pleted three-dimensional block design 
bore little, if any, resemblance to the De- 
sign Card (Fig. 2). Correctness of con- 
struction could be established only by a 
slow and systematic tracing of each part 
on both the block design and the Design 
Card. There seemed to be no 
wholeness of configuration on either one. 


visual 


Furthermore, the appearance of extreme 
flatness of the Design Card was compli- 
cated by directional confusions that 
seemed to alter the length and proximity 
of lines as well as the size and position of 
solid. parts. (Fig. 2b). The same discon 
certing flatness distorted clues to puzzles 


ol the jigsaw type and destroyed com- 
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pletely the ability to appreciate cartoons. 
For example, the pieces of a jigsaw 
puzzle when seen from a sitting position 
lacked individual character and conveyed 
"only a general color impression. From 
neither a sitting nor a standing position 
wi 


s it possible to appreciate the picture 
as a whole. It was noted consistently that 
the outline of individual pieces provided 
no useful clues for construction. Such 
puzzles could be successfully completed, 
however, when the individual pieces 
could be viewed from positions that 
made it possible to see and feel their 
depth and contour. 

After experimentation 
various positions and lightines it was 
found that when the Design Card was 
placed on an inclined surface, it was pos- 
sible to get sine relief [rom the flatness 
that prevented any figure-background 
relationship. With further experimenta- 
tion it was possible to devise an incline 
on which both the Design Card and the 
block representation of the design 
seemed to approach a three-dimensional 
experience (Fig. 9). 

The improvement thus effected by the 
use of an inclined surface made it pos- 
sible to localize another source of diffi- 
culty—namely, the inescapable influence 
of contours and surfaces of objects within 
the visual range. The edges of the table, 
the space between table and wall, the 
outline of window and door casings, the 


some with 


angulations of a book or box within the 
visual field all influenced judgments ol 
shape and size unpredictably, Relative to 
this it should be noted that the contours 
of the visual world beyond the boun- 
daries of immediate visual fixation сап 
be monumental obstacles which are сар 
able of increasing spasticity and disrupt 
ing visual organization to a degree which 
is difficult lor a person without impale 
ment in visual perception to understand 
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Its Block R: 


USE OF MODIFIED BLOCK DESI 
When the physical environment was ar- 
ranged in a way that ruled out gross 
disturbances of this sort, it was possible to 
see that at least one other obstacle re- 
mained. This was the white margins on 
the Desigr Cards. 

With the help of these simplifications 
it became possible, through systematic 
practice and verbal analysis of the organ- 
ization of each correctly completed de- 
sign, to construct from memory each of 
the Kohs and Wechsler Design Cards 
from any one of four positions. Had the 
writer been familiar with the Goldstein- 
Scheerer Design Cards with lines (7). 
early attempts at retraining would un- 
doubtedly have been easier. In the ab- 
sence of this help, adaptations as pre- 
viously described were made for each of 
the Kohs and Wechsler cards, and self- 
practice was directed toward the ability 
to construct the designs from memory. 
For example, in Card 7 ol the Wechsler- 
Bellevue Scale, Form 1 (Fig. 4). the visual 
organization. of this design would be 
fixed in memory by verbalizing as follows: 
The central unit is a white diamond 
made up of two two-block white tri- 


zn 


angles. The center part of each side is 
made up of a two-block red triangle 
placed with its point to the inside and 
touching the adjacent white point of 
the center diamond. Each corner is made 
with one block placed so that the red tip 
is to the outside. It was noted with con- 
cern, however, that although this device 
was personally a real [ in reproduc ing 
the designs in the practice series, the 
ability to construct these designs did not 
increase skill in organizing and con- 
Stlucting a design. not previously stud- 
ied. 


Tt should be noted that verbalization of this 
s a uniformly helpful de 


sort is nor suggested d 
Vice, Subsequent experience has shown that with 


some patients it is a hindrance: with others it 


appears to ic a help 


Vie. 4. d 7 of Wechsler- 
Bellevue Performance Scale, Form i 
(Cor of hological Corpora- 


tion, New York). 


Subsequently, in observing the use of 
Kohs Design Cards by patients who had 
been receiving retraining in perceptual 
organization in this situation, there was 
further evidence to confirm the observa- 
tion that persons with good intellectual 
potential and severe perceptual disturb- 
ances could master the accurate construc- 
tion of the Design Cards as a series of 
concrete tasks without any measureable 
improvement in their ability to analyze 
or construct unfamiliar designs. 


Modifications in Blocks and Design 
Cards 

Modifications in the blocks consisted 
in substituting 16 one-inch Wooden 
blocks finished in black and white 
enamel for the standard cubes ol red, 
white, blue, and yellow. Two sides of 
each block are black, two are white, and 
two are diagonally divided and finished 
half in black and half in white. For con- 
venience these are boxed in sets of 16. 
In actual use this number is frequently 
supplemented to make a working set ol 
25. Another set of blocks consists ol 16 
one-inch wooden cubes that have been 
sawed diagonally to make sz hall bloc ks. 
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Fic. 5. Use of Black Half-Blocks to Build a Figure (Fig. 5a) Apart from Its Background (Fig. 5b). 
1.5. Us 


Half of these are white, half are black. 
With these it is possible to build a figure 
apart from its block background (Fig. 5). 

This change from the standard red- 
white, blue-yellow blocks used by 
Kohs (11), Wechsler (16), and Goldstein 
and Scheerer (7) to black and white was 
made in order to provide the sharpest 
and strongest contrast between figure and 
background, to eliminate the possibility 
of failure or confusion because of indi- 
vidual physical or emotional response to 
color (13), and to reduce the possibility 
of failure because of the presence of 
certain brain lesions that may make it 
difficult, if not impossible, for the eye 
to pick up small color differences (9, pp. 


00; 10, pp. 25 and 125; 14, pp. 38-39). 
‘These considera 


ions are important in 
this situation since routine medical pro- 
cedures do not include д detailed dif. 
ferential diagnosis of br 

sons, nor do the тош 
examinations rule out ү 


ain-injured per- 
1€ psychological 
he possibility of 
or deviations re- 
pathological conditions, 
c : ations alone do not bar a 
patient from acceptance for Psychologi- 

eflorts have been айе te 


Materials which present. the 
strongest black-white Contrast 


color blindness or of col 
lated. to other 


Since such deyj 


cal retraining, 
provide 


het ween 


figure and background and are, there 
fore, apt to be useful to the largest nun 
ber of patients. ‘ 

Since it was felt that the standard de- 
sign cards were not entirely applicable 
to the problem at hand, original ael 
cards in black and white were develope 
for use with’ these blocks. It should. һе 
emphasized here that these materials are 
not to be considered as a test, It is bc 
lieved that they do serve a useful pur 
pose as part of a qualitative evaluation 
of brain-injured persons, and that their 


evaluative usefulness continues when 


they are used in retraining. They are 
not, however, 


to be confused with, nor 
considered 


à substitute for, the Gold: 
stein-Scheerer Cube ‘Test (7). At present 
there are more than 50 different designs 
of varied size and difficulty planned to 
aid in recognizing and differentiating 
the nature of some of the disturbances in 
visual perception. ‘These same designs 
have been applied 

training in visual perception and organ 
ization. ‘The sizes of the actual design 
cards vary from у 
inches. These y 
the number 


lo taining and rc 


1 inches to 5 X 5 
ariations depend upon 
of blocks required for the 
Construction of a design, the scale used 


m drawing the design, and whether ©" 
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Fic, б. Sample Design Cards for Basic 2-Block Units, Drawn to Full Scale, with Whole. 


and Half- Block Divisions Shown. 
> 


pBlock Units. These are drawn to full scale 


Кш. 7 
with whole- 


ample Design Cards for Basic 
and hall-block divisions indicated. 


| NA 


ate Sides of a Single Block. These are drawn to full scale 


Fig. 8. Design Cards lor Separ 
ified by placing half-blocks directly on top of correspond- 


so that construction can be clar 


ing parts of the card. 
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not extraneous margins are used. For ex- 
ample, a construction may require 25, 
16, 9, 15, or 12 blocks, Several cards have 
been made up for 2 and 4 blocks (Fig. 
6 and 7). There are also card replicas ol 
single blocks so that when necessary it is 
possible to simplily a problem to a point 
where a single block and a single card 
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are used (Fig. 8). In very severe cases, 
where it seems almost impossible for a 
patient to see any relationship between 
a three-dimensional block and its two- 
dimensional representation, the use ol a 
three-dimensional cardboard model of a 
single block has ofen been found help- 
ful. This is folded and cut in such a way 


lode] of Single 


and Сап Also. Be FI 
ation of F 


Position (Fig. ga) 
a Flat Represent 


ch Side of the Block 


Block which Can Be Used ir 
attened (Fig н 


Upright 
gb; and M p 


asked to Show 


e 
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si 


16-Block Desi 


10. Sample 
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that it can stand as a one-inch cube and 
can also be spread out on a table. When 
using this in conjunction with a wooden 
block, each side of which can be shown 
comparably on the upright cardboard 
three-dimensional model and can also be 
flattened out and isolated by means of a 
cardboard mask which covers all but the 
side of the block under consideration, 
patients have [frequently been able for 
the first time to visualize a relationship 
between a flat two-dimensional represen- 
tation of a design and its three-dimen- 
sional counterpart (Fig. 9). The configu- 
ration of the total figure-backgrounds to 
be constructed is squares, diamonds, 
and rectangles. The design cards used 
during early stages of tra 


ning are ex- 
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actly the size and shape of the total 
figure-background to be constructed. 
That is, the design extends to the limits 
of the card without extraneous frame 
(Fig. 10a), thus eliminating the patients 
need to find some way to cope with the 
very real that is fre- 
quently presented by the space between 
the frame of the design and the edge ol 
the card (Fig. 10b). Furthermore, by mak- 
ing design cards in such a way that the 
figure and background to be constructed 
fill the entire card, it has been found 
possible to use orientation clues in terms 


of kinesthetic understanding—that is. 


visual obstacle 


top, bottom, lower right corner, etc. have 
concrete meaning, and block placement 
сап actually be checked by fecling. In 


Fic. 


11. Sample of 16 
and Shape of Block С 


Block Design С 
-onstruction and Shown wj 


ага for Fig, 


10 Drawn to Exact Size 
th Block Divisions, 
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patients who show directional confu- 
sions, the elimination of the margins 
which appear on the standard design 
cards seems to greatly facilitate training. 

Some of the designs which have been 
found most vseful at very basic levels are 
made up in several ways. The simplest 
ol these are drawings similar to one of 
the modifications described by Gold- 
stein and Scheerer (7. p. 54). They are 
drawn to the scale of one inch to a block. 
we made up both with and with- 
id 


They 
out line divisions between the block 
hall-blocks (Fig. 11 and 10a). These 
same designs are also made up on à 
smaller scale in two forms, with and 
without line divisions. Neither form pro- 
vides lor any margin beyond the de- 
As previously noted, it has 


sign itself. 
sometimes been found useful during 
early stages of training to reinforce the 
outline of the total configuration (Fig. 
toa). Because of this the modified ma- 
terials include some design cards that 
show an indented outline of the figure 
which is sufficiently clean-cut to permit 
patients whose hand coordination is ade- 
quate to trace the figure. 

For later stages in training, 
figure and background 


designs 


consisting of a 
within a frame are placed on cards of 
various sizes and shapes. These do pro- 
vide a margin between the frame of the 
design and. the edge of the card. These 
are sometimes a square (Fig. 10b), а 
diamond, or а rectangle on a square or 
or they may be a square 
| рей card (Fig. 
e obtained 


rectangular card, 
frame on а diamond-sh: 
19). Further variations may b 
by presenting the cards in rotated po- 
The levels of difficulty of these 
arable in terms of physi- 
s, Cards 1-16, 


sitions. 
designs are comp 
cal form to the Kohs serie 
and all of the Wechsler cards, except for 


such simplifications as may result from 
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the use of black and white instead of 
red, white, blue, and yellow. 

Some of the design cards that have 
appeared to be most useful have been 
drawn to various scales and placed on 
cards of various sizes. On these there 
are no frame lines to indicate where the 
unit to be constructed ends (Fig. 13). 
This level of difficulty is believed to be 
comparable to Card 17 in the Kohs se- 
ries. The increased. demands which this 
type of construction. places upon the 
form and space orientation of a patient, 
as well as upon his visual organization 
and his ability to handle visual abstrac- 
tions, would be apparent to Ше most 
casual observer. These added difficulties 
range from a gross loss of orientation and 
organization. resulting from the fluid 
merging of design-background and ex- 
traneous margin to a recurrence of con- 
fusions in position and direction en- 
countered by the patient at earlicr stages 
in training. "You really did things to 
me with this one" is not an uncommon 
comment. 

The design cards that have been 
developed for use with these modified 
blocks also include a series in which the 
design, without frame boundaries, is 
drawn upon а structured background. 
Some of these backgrounds are fairly 
regular and dependable іп form and 
color intensity. (Fig. 14a and b). Others 
are irregular but fairly even in intensity. 
Still others have scattered points of dis- 
traction (Fig. 140). By rotating the posi- 
tions in which these design cards are pre- 
sented, it is often possible to gain addi- 
tional clues to field abnormalities as well 
as to the nature of other existing disturb- 


'"Simplifications" is used in the plural ad 
visedly because I do not think that one can say 
that only a single simplification is effected. for 
anv individual patient. 
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MODIFIED BLOCK DESIGNS. IN TRAINING THE BRATN-INJURED 


Fic. rye. Sample Design 
Placed on a Square Card. 


Card for 16-Block Square 
This irregularly structured 


background introduces scattered. points of distractibility 
and for some patients a factor of motion. 


his series of cards was first intro- 


ance: 
duced to help in determining to what 
extent a patient. was able to withstand 
the distraction of disturbing details 
within the background field. It was soon 
evident, however, that this kind of ma- 
terial was more broadly useful for both 
diagnostic and training purposes. For 
example, it was found that, in addition 
to the gross loss of visual orientation and 
organization resulting [rom figure-back- 
ground competition, backgrounds ol this 
sort frequently altered spatial orienta- 
tion and perception (Fig. 144 and b). 
In some instances the flu&l merging ol 
design-background with extraneous mar- 
gin seems to be a disrupting factor that 
destroys clues. In others, the configura- 
tion of the figure may be accurate, but 
distorted in size. The most common ob- 
servable tendencies in such instances are 
the substitution of a single whole block 
for a four-block central square or dia- 
mond (Fig. 1 ya) and the substitution of 


a single block for a two-block trivngle. 
In some cases it is noted that designs 
which had caused no difficulty when pre- 
sented on unstructured backgrounds at 
earlier stages of training seemed to cause 
real distortions in size perception and 
spatial orientation when presented in a 
structured. background. IL was noted, 
furthermore, that to some patients some 
cf these backgrounds caused more difh- 
culty because they seemed to introduce 
an element of movement (Fig. 140). Re- 
sponse to these designs, therefore, has not 
only been useful in uncovering pre- 
viously unrecognized field abnormalities. 
but also in providing clues to locating 
visual-perceptual difficulties 
that aggravated by motion or ap- 
parent motion. In this connection it is 
to note that some of these 


practical 
are 


interesting 
patients have not only improved in vis- 
ual perception and organization within 
situations which were 


the training 


planned with an awareness of the indi- 
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vidual difficulties involved, but have 


been able to progress [rom block 
struction to 


con- 
vocational and sheltered 
workshop training situations which 
sented the need to apply the 
ing in visual organization to real move- 
ments and distractions within the cen- 
tral and peripheral fie 
encouraging 


pre- 
basic train- 


lds of vision. It is 
also to note that some ol 
these patients have moved forward from 
controlled training situ 
life situations involvin 
to movement as the 
on the sidew; 
use the subwa 


ations to complex 
g such adaptations 
ability to walk alone 
ilk, to go shopping, and to 
1y independently. 

Although all of these experimental de- 
signs are black and white, the color in- 
tensities vary somewhat in order to pro- 
vide [or such individual differences üs 
that encountered in a young woman 
whose abnormal response to white was so 
sharp that the presence of white de- 
Stroyed all visual organization. This was 
true whether the presenting situ 


ation was 
à design card with a w 


hite background, 
a friend wearing a white blouse, 
panse of white tablec loth, or a book with 
very white pages and broad margins, 
During the first several weeks of tr. 
with this patient it w 
shade bac kgrounds into 
to screen off from the 
gins which were not an integral part of 
the block Construction, 
tients, variations in color intensities and 
in dull and shiny finishes 
found useful as 


an еҳ- 


dining 
as necessary to 
a pale gray and 
designs any mar- 


For most pa- 


have been 
a further means of meas. 
uring actual gains in the 


ability to ana- 
lyze and organize a problem of 


ception, as differentiated 
concrete improvement de 
maintaining 


visual per- 
from a purely 
pendent upon 
uniformity in 
ance of the cards. 

For a clear, 


the appear- 


sharp figure- 
contrast the most satis[ 
been made 


background 
actory 


cards have 
On unruled white 


file Cards, 
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Vhe figures have been filled in with a 
black indelible pencil moistened in water 
and used as a brush. This medium com- 
bines the advantages ol a finer control 
than an amateur could. achieve with a 
brush and a solidly [used ligure which 
shows no stroke marks. A durable finish 
is then put on the cards by painting the 
entire surface with a 
nail polish or 
tic spray. 


coat ol. colorless 


by spraying it with a plas- 


On the basis of 
is becoming evide 
perimental design 
USC except as 
terial. Others appear to be basic—that is. 
for patients without organic 
in visual 


growing experience it 
nt thet some of the ex- 
з appear to be of little 
additional practice ma- 


Impairment 
perception. and organization 
these designs usu 
Whereas in 
severe 


ally cause no ditlicultv, 


most patients who do have 
disturbances 
designs serve 
ferenti 


in these areas these 
as starting points for dil- 
al diagnosis, It seems possible that 
further experience with all modifications 
may result in several seria] arrangements 
ol designs selected in te 
est usefulness, 
would be m 


culty 


rms of their great- 
Fach of these designs 
ade up in all levels of diffi- 
as previously de 


scribed. It is not 
the writer's 


intention to suggest that 
these series should noi be used inter- 


changeably in 
needs of 
Contrary, 


terms of the individual 
individual Patients. To the 
itis felt that à flexible use of 
the design alue as a way ol 
the nature of per 
as a measure of prog- 
aining Specific disturbances ol 
reption, 
loping power 


cards has y 
defining more clearly 
сера difficalties, 
ress in retr 
visual pe and as an index of a 
deve in visual organization. 
Modifications in the 


Working Environ- 
ment 


Another variable 


modifications is the 
which ty 


involved in these 


environment 1n 


ammp and retraining is carrie’ 


da. $ 
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on. Under ideal conditions the room to 
be used should be large enough to per- 
mit each patient to be seated liu enough 
from others to reduce extraneous visual 
stimuli resulting from the proximity ol 
personal belongings or the movements ol 
other patients. Ihe walls and floors, as 
well as the surface of the working table. 
should be of dull finish and of uniform 
brightness. A warm gray, without gloss. 
has been found to be well suited to 
bringing out the maximum figure-back- 
ground contrasts in. block designs. The 
essential furnishings should also be of 


dull finish, and of a brightness. corre- 


sponding to that of the walls, so that the 
ed back- 
in con- 


general effect will be a mer 
ground without the sharp br 
tour which are frequently ve 
to the brain-injured person with visual 
disturbances. Either natural or artificial 
light should be used alone. At no time 
should a combination of artificial and 
natural light be used. The artificial light- 
ing should provide for individual shaded 
lights that can be adjusted to meet in- 
dividual needs. In addition to collaps- 
ible and adjustable inclined surfaces 
built into the central working table, 
there should be at least one small table 
which can be adjusted in both height 
and angle for use by patients whose 
physical disabilities preclude the use of 


y disturbing 


an adjustable stool. 

Although the writer has not had such 
a working environment! her experiences 
suggest that much can. be accomplished 
with minor alterations and a few pieces 
of equipment which can usually be pur- 
chased at relatively small cost. The use 
of a table of conference size, rather than 
smaller.tables, is advisable, particularly 
in small rooms. By covering its entire sur- 

‘At the present time such a room is under 


construction at. the Institute. for the Crippled 
and Disabled. 
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face with a medium gray linoleum, a neu- 
tral background. which accentuates the 
black-white contrast of the block designs 
is provided. This has the added advantage 
of reducing the glare reflected by var- 
nished or painted surfaces. An adjustable 
long-arm lamp, or its equivalent, which 
can be adjusted to the needs of individ- 
ual patients should be substituted for a 
ceiling light. Other special equipment 
should include at least two adjustable 
inclined. surfaces. These may be lap 
tables with the legs and lower ledges 
removed, the sizes to be determined by 
what is available. Relative to this it has 
been noted that many of the patients 
who find an inclined surface helpful pre- 
fer the higher of the two models cur- 
rently in use (Fig. 3). It is thought 
that this may be because, when elevated, 
this model seems to screen out more ol 
the interference from the next larger 
visual field—namely, the surrounding 
table, its distant edge, and what lies be 
yond, These adjustable inclined surfaces 
are covered with thin mats of gray sponge 
rubber to keep the blocks from slipping 
and to reduce further the visual diffi. 
culty of reconciling the edges of the in- 
cline with the visual field between it and 
the edges of the work table. The angle 
at which these inclines are adjusted is 
determined by the patient's feeling ol 
what seems best to him. When a flat 
surface is more comfortable, the patient 
usually indicates this and materials are 
presented accordingly. 

The use of an adjustable stool or chain 
increases the possibility ol adapting 
working distances and heights to the 
needs of each patient. This increase of 
distance above the working surface has 
often seemed to provide the first experi- 
ence that a patient has had in achiev- 
ing visual fusion or a “feeling ol depth” 
in designs. The reality ol this experi 
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ence is evident in such spontaneous ex- 
pressions as the comment made by а pa- 
tient who, as she stood casually watching 
the completion of a block-design at an 
adjoining table, suddenly exclaimed, 
“Oh, if I could only reach far enough 
to build that design from here. Now it 
really makes sense!" Similarly it has not 
been unusual for a patient to ask, "Do 
you mind if I stand while I work? I 
can see it so much better. It has depth 
when I look at it from here." 


Diagnostic Use of Modified. Block 
Designs 


In qualitative psychological evaluation 
no block work is attempted. until there 
has been some exploration. of. the pa- 
tients ability to recognize similarities 
and differences in simple geometric 
forms. Solid block forms, line drawings, 
and pictures are used, and note 


is made 
of any clues which see 


m to be useful to 
the patient in selecting like forms. It is 
noted further whether he is able to dif- 
ferentiate only when the model is in all 
ways like the ones from which he is to 
make his choice, or whether he is equally 
well able to select the correct shape re- 
gardless of whether the model is a solid 
form or a line drawing, or whether it is 
larger, smaller, or a diflerent color Irom 
the model presented to him. Note is also 
made of whether the patient is able to 
give these forms differential names, or is 
able only to indicate nonverbal recogni- 
tion of likenesses and differences, It 
should be stated here that 


in order to 
understand the nature of the perceptual 
disturbance, it is fundamentally neces- 
sary to try to understand the 
of such terms 
"down," "long," 
"lile." In this connection the writer 
recalls the unnec essary 


complications in- 
troduced during the early weeks of train- 


patient's use 
as “straight,” 


“up,” 
“short,” “big,” 


and 


ing a patient with severe distortions ol 
direction because of the failure to clarity 
with the patient the term “straight line.” 
In this instance the patient's use of the 
term was strictly correct. By a “straight 
line" she meant any line which was not 
“wavy.” while to the writer a "straight 
line" was one which was horizontal or 
vertical, as opposed. to oblique or diag- 
onal. This need for clarification. is ap- 
parent both in birth-injured patients and 
in those whose brain injury was sus- 
tained at some later time. 

I preliminary work with a patient 
does not suggest gross inability to recog- 
nize similar forms, the patient is first 
tried on a symmetrical black and white 
16-block design which extends to the 
edges of the card on which it is drawn. 
No lines to mark the block divisions are 
shown on this first card. If, however, 
there 15 reason to believe that there may 
be real difficulty in this area, or if there 
are indications of strong feelings of insc- 
curity, the first design to be presented 
will be one on which the block divisions 
are shown. When there is reason to be- 
lieve that there may be serious disturb- 
ances in this area, the first design will 
be presented in actual block representi- 
tion rather than as a flat card drawing. 
The patient's method of reproducing the 
design is carefully noted. Subsequent 
evaluative work with block design is de- 
termined by his initial performance and 
by spontaneous comments which he may 
make as he works, 


An effort is made to 
simplify the. demands of the task to a 


point where either successful construc 


tion is possible o where a basic difficulty 
is revealed, Similarly, 
increased to the point where visual or- 
ganization breaks down, 

It should be said that 


tve psychological ey 


the demands are 


in the qualita- 
aluation of brain- 
injured individuals, the modified black 


/ 
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and white blocks and original design 
cards i 
by individual needs. This involves adap- 
tability in simplifying tasks to meet 
needs for increased. concreteness, as well 
as exploring an individual's ability to 
cope with problems wHKich require in- 
creased. function. at. levels approaching 
the abstract. It involves also an under- 
standing of the facts that visual distor- 
tions of size, form, space, and direction, 
as well as such relationships as figure to 
background, and details to wholes, can in- 
terfere seriously with block-design per- 
formance of an individual who shows rel- 
atively little impairment in areas other 
than those involving visual perception. 


re used to an extent determined 


A clear-cut illustration of this is the case of a 
young woman of 26. On the Wechsler-Bellevue 
Verbal Scale her intelligence was 109, with in- 
dications of much better potential, On the 
Wechsler-Bellevue Performance Scale her intelli- 
gence was 53. Qualitative psychological and 
ophthalmological sevaluations revealed actual 
limitations in v n as well as severe disturb- 
ances in visual perception, visuomotor perform- 
ance, and visual organization. In practical func- 
tion these had interfered seriously with her vo- 
cational training in the simplest office practice 
routines. At y ical levels, not dependent upon 
the use of visually perceived clues, there was no 
apparent impairment of abstract functions, In 
spite of the fact that she wrote slowly, she in- 
terpreted and wrote her interpretations of ten 
proverbs in just slightly more than 20 minutes. 
The abstract quality of her mental function in 
this area was high as may be judged from the 
following samples: “Don't wait to lock the barn 
until after the horse is gone,” interpreted 
“Take precaution to avert disaster You ca 
prevent the birds of sorrow from flying over vour 
head, but vou can keep them from building 
nests in your "ointerpreced as, “You can't 
prevent adversity, but vou can prevent it from 
stifling you"; and “Fine words butter no par 
snips,” interpreted as, “Fine talk alone can't 


carn vour living.” 

As previously noted, the nature of 
many perceptual distortions can be ob- 
served through the use of design cards. 
A discussion of the differential diagnos- 
tic possibilities of these observations is 
not within the scope of this report, but 


present experience suggests that such a 
discussion might be worth considera- 
tion at some later time. 

On the basis of the qualitative psycho- 
logical evaluation, any adjustments 
which seem to be indicated are made 


before 


ystematic psychological retrain- 
ing begins. When a question. is one 
that requires. further. speci 


lized medi- 
cal evaluation, the patient is referred for 


an ophthalmological examination or for 
further neurological consideration in 
terms of specific questions that have 
arisen during the evaluation. 

For example, one might cite the case of a 
young cerebral раіхіс woman of 10. On the 
Verbal Scale of the Wechsler-Bellevuc her intel- 
ligence was до, on the Performance Scale it w 


: ах 
43. Although it was the psychologists impres 
sion that her verbal potential was "at least 


average and that her common sense was su- 
perior, she presented training problems in vi 
ual perception, | eve-hand coordination, and 
visual organization. On the basis of the quali- 
tative psychological evaluation it seemed un- 
likely that she could achieve binocular Vision, 
Fhe specific questions raised by this evalu 
were presented to her ophthalmologist, and a 
prompt and cooperative report was received 
granting us full permission to concentrate upon 
the development of efficient! monocular righi- 
суса vision, and to use other training tech 
niques which seemed to offer promise, In this 
case the patient from the outset was spared a 
repetition of the failures that made her dread 
academic teaching. Within the first six months 
she had the satisfaction of being able to write 
legibly for the first time in her life. 

Another illustration is the case of a voung 
woman who, while serving in the arms, sufered 
a left hemiplegia as the result of surgery to 
remove a brain tumor. She had been in the 
training class for office practice for some time 
before being referred for qualitative psychologi 
cal evaluation. Recent progress had been 
slowed up by disturbing visual symptoms. Fur 
thermore, although she appeared capable ol 
using public transportation she persisted in вау 
ing that she could not do this unless someone 
was with her because she became very confused 
—particularly on her left side. It had been 
thought by her social worker that she might be 
unwilling to give up these symptoms for fear of 
losing some of her disability compensation, On 
the basis of an extended evaluation there 
seemed reason to believe that there was a real 


ation 


22 ^ 


field limitation on the left, for both dist nce 
and near vision, and that all visual function 
showed more confusion in the presence of mov- 
ing objects. А major question. seemed to һе 
whether training emphasis should be directed 
toward treating a hysterical field limitation or 
toward developing greater skill in turning her 
body to view objects on the left. These and 
other questions were presented to the ophthal- 
mologist. He reported that field studies re- 
vealed а left homonymous hemianopsia with 
macula sparing. His reply confirmed the fact 
that this patient would have difficulty viewing 
objects in the field of vision on the left side for 
both distance and near unless she moved her 
head to the left, and that training emphasis in 
occupational therapy and psychological retrain- 
ing should concentr 


¢ on increasing her speed in 
turning her head to view objects on the left. It 
was reported. further that her visual field. dif- 
ficulties were greater when viewing moving ob- 
jects than when viewing static objects, and that 
this visual confusion would cause difficulties in 
transportation which could to 
overcome by a process of retrainin 


at extent be 
Such train- 
ing was instituted and the woman was relieved 
from further pressure to undertake independent 
travel at that time. 


Quite differently oriented were the training 
goals ard techniques in the case of a severely 
disabled cerebral palsied man of 22 who also 
appeared to have limitations in the peripheral 
fields. 


The visual confusion was increased. when 
judgments had to be made in oblique directions. 
Although this patient traveled by himself, his 
gait when out of doors, or in a room where 
there was traffic with which he was not familiar, 
was conspicuously more unsteady and groping 
than when in more 


tally circumscribed situa- 
tions. On the basis of the questions raised. by 


our own evaluation, the ophthalmologist re- 
ported that this man's problem was not a field 
limitation. resulting from brain. damage, but 
rather was the result of very acute vision. for 
distant objects. Because of this such a multiplic 
ity of stimuli was admitted that he was unable 
to cope with them adequately, particularly since 
his condition was complicated by nystagmoid 
jerks апа severe spasticity. 

With very few exceptions this prac- 
tice of delaying ophthalmological refer- 
rals until after our qualitative psycho- 
logical evaluation has been productive in 
securing much more differential reports 
and recommendations from ophthalmol- 
ogists than were received when a patient 
was referred for such ап examination 
prior to qualitative evaluation. As a re- 
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sult it has been possible in some cases 
to reduce a patient's difficulties at the 
outset of training by such adaptations 
as concentration on the development ol 
effective monocular vision, or by secur- 


ing refractive assistance in logging’ dis- 
tortions, or in understanding symptoms 
as they relate to the whole problem ol 
visual "extinction" and inattention as 
recently. re-emphasized by Bender (3). 
These phenomena must be looked. for 
since the failure to recognize them may 
result. in serious misinterpretations ol 
bizarre and striking deviations from 
normal responses, both in tests of visual 
perception and in practical daily living. 


Training Adaptations of Modified 
Materials 


The application of the previously de- 
scribed modifications of block designs to 
training and retraining depends entirely 
upon as complete an understanding of 
all the f 


ctors contributing to the pa- 
tients difficulties in form-space percep- 
tion and visual organization as is pos- 
sible in the present state of knowledge. 
Individualized training in terms of in- 
dividualized goals is the basis of the en- 
tire technique, and upon it rests any fav- 
orable results that may be reported. 
During the early weeks of training. 
work on a strictly individual basis has 
been found mandatory. During later 
stages it has been found that working 
with several patients at a time can be 
very valuable. Э he time when a transi- 
tion. from individual 


to group work 
should be made can only be determined 
on an individual basis. Similarly, deci- 
sions as to when an individual is ready 
to use Design Cards, and in what order 
these should be presented in either di- 
agnostic or taining situations depend 
upon the teacher's understanding of the 


individuals and upon the ingenuity and 
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skill which she can bring to the teaching 
situation. The fundamental guiding 
principle is that understanding must pre- 
cede practice. To the brain-injured per- 
son, understanding comes through con- 
crete experience at levels much be 
what an unimpaired person is 


low 
apt to con- 
sider “rock-bottom” simplicity. Relative 
to this the writer has found that there 
seems to be little to lose and much to 
gain by beginning the training of all 
patients with various kinds of blocks 
and construction without the use 


of any 
desi 


n cards. For some patients this will 
mean а very brief experience with whole 
blocks in order to become familiar with 
their possibilities for constructing simple 
triangles and diamonds before they 
tempt to combine these in an org 
way. From this explor 


at- 
anized 
atory experience 
the transition is made to building 
block design from an actual block 
tern. Only when a patient 
able to note the likeness be 
block construction and the 


а 
pat- 
is readily 
tween his 
block pat- 
tern is any attempt made to bridge the 
gap between a three-dimensional con- 
struction and its two-dimensional re 
sentation, For other patients the 
of beginning will 


pre- 
point 
be solid block forms 
and training in getting a kinesthetic im- 
pression of the outlines of a circle, а 
square, a triangle, and a rectangle. For 
stil! others, the point of beginning may 
be a single block and enough half-blocks 
to build up a concrete un 


each of the various sides о 
(Fig. 8 and 9). When necessary, the half- 
blocks can be placed direc tly on top of a 
whole block, thus Matching each half- 
block with its mate. For patients with a 


minimum of Manipulative difficulty, this 
use of half-blocks "^ ppears to be very help. 
ful providing some tangible 
analyzing. and organizing block 
at more advanced levels. Foy 


derstanding of 
f à whole block 


clues to 
designs 
patients 


whose hand skills аге too limited. [or 
this use of half-blocks, something of the 
same experience can be ¢ 


ained by watch- 
: х Ж ‘r patient 
ing the psychologist or another patier 
as he uses the half-blocks. 

During the early stages with whole 
blocks and. two-dimensional representa- 
1 P i Ar аге 1- 
ions of them, the design cards are lin 
ited to those utilizing solid blocks о 
relatively simple geometric forms (Fig 
15). These 
three-quarter 
edly, 


e 


triangles, diamonds, and 
diamonds are used repeat- 
but in different positions, so that 
there is opportunity to develop real 
power in form perception and visual 9 
ganization, Similarly, stripes are used in 
à variety of w 


ys and directions. In later 
training, design cards аге used that 
measure skil and provide training at 
size perception as well as in form. For 
example, designs planned. for this pur- 
pose may be constructed of triangles ol 
several sizes. Difficulty with size percep- 
tion sometimes shows up very clearly 
when Similar 


forms of different sizes arc 
combine 


d in a single design, particularly 
if the positions of the forms are varied 
(Fig. 16). Я 

It should be noted here that the half- 
blocks were originally 
the visualization of 
its 


planned to make 
a pattern apart from 
immediate background more con- 
crete. In actual use, these blocks have 
been helpful at 


" m im- 
various stages of 
provement, 


In early training, hefore = 
sign cards are presented, the ae 
are useful in providing concrete кре a 
ence in the block construction of учтен 
triangles, diamonds, and diagonal eia 
(Fig. 6 and 7). In this way each penen 
is more nearly reduced to nepie 
simplicity, At any level the ы : 
have been useful in providing a cone н 
understanding of size differences in fo! a 
of simila shape, as in triangles tarma 
Dy one half-block, two half-blocks. [our 
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an 
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Black Half-Blocks to Construct а Diagonal Stripe 
a Kinesthetic Impression of Its 


. 
Fig. 17. The Use of 7 
Long Enough to Permit the Establishment of 


Direction, 


س | 


of Wechsler Bellevue Performance Scale, Form 1 


Fic, 18. Design Card 6 
(Courtesy of Psychological € orporation, New York). 
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hall-blocks, etc. More recently the half- 
blocks have been used to clarily the 
mechanical construction and direction ol 
diagonal stripes. The feeling for a diag- 
onal stripe, for example, appears to be- 
come more real when it is constructed by 
itself in a length sufficiently long to per- 
mit a patient to get a kinesthetic impres- 
sion of it. This is possible when half- 
blocks are used and the block back. 
ground does not have to be considered 
(Fig. 17). This appears to be especially 
important to brain-injured persons with 
spotty visual fields, who may be unable 
to appreciate a direction because too lit- 
Пе of it can be seen in à design card 
such as Card 6 of the Wechsler-Belleyue 
Intelligence Scale, Form 1 (16) (Fig. 18). 
At all stages of training, the half-blocks 
have proved useful in providing a con- 
crete experience as a basis for under- 
standing the corners of squares 
tips of diamonds which 
diagonally divided 
block. In such 


and the 
are formed by a 
black and white 
instances the experience 
of being able to place a half-block in a 
position comparable to th 


e card repre- 
sentation seems to help 


measurably їп 
developing the ability to handle 
situations without the 
that are actually divided 
halves. 


similar 
blocks 
Into tangible 


aid of 


As analytical and Organizational abil- 
ities , develop, the abstract demands of 
tasks, as well as the Physical complexity 
of the working environment, are in. 
creased proportionately, 
longer always works а 
chologist. 


nt no 
ith the psv- 


аз with 
acles pre- 
two other 


ame table or 
is ch 


and visua] obst 
sented by having one or 
tients working at the $ 


dose proximity, He 


pa- 
in 
angèd to vari- 


ous positions at the 


table so that prac 
tice is providéd in 


adjusting his visual 
organization to the changes in his visual 
world. As skill and security increase, 
further demands are made upon a pa- 
tient by increasing the dztfic ulty of the 
construction. itself, 
constructed 


At times designs are 
from memory. Sometimes 
they are reproduced 
drawings, 


in two-dimensional 
first from block models and 
later from memory. At other times they 
are constructed from 


memory, reversing 
the figure and 


background relationship 
Sometimes | half-blocks 
used to construct from memory de- 
sign-figures independent of their block 
backgrounds. At some point in 
the standard red-white, blue-yellow 
blocks and the Kohs Design Cards? are 
introduced. It has been interesting to 
note that at advanced: le 
many patients do very 
standard material, 


by abstraction. 
are 


training 


vels of training, 
well with this 


and to note the num- 
ber of patients who withou 


posure to these 
tial experience 
vue Scale 
struct the 


t previous e 
materials since their ini- 
With the Wechsler-Belle- 
are equally well able to con- 
Kohs designs with the stand- 
ard blocks, or 
with black 
tally conye 
CXperime 


10 construct a Kohs design 
and white blocks, or to mS 
It one of the black and white 
ntal designs into a block con- 
Struction in either the red-white or blue- 
yellow Combination. In this connection 
it is perhaps noteworthy that the blue- 
yellow designs and the blue-vellow blocks 
Em to’ Gause amore diffi ulty with most 
Patients than do the red and white. The 
relationship 
Construction 
ties in other 


between this sort of block 
and the training possibili- 
aspects of abstract function 


The Kohs Design Cards, rather than the 
Wechsler- Bellevue or the Goldstein-Scheerer. se- 


ries, 
the 
Situation, 


€ used because this series is not used in 
Psychological this 


evaluation in 


| USE 


would seem to be worth further explora- 


OF MODIFIED f§BLOCK DESIGNS 


tion. . 
1 


Summary and Conclusions 


On‘ the basis of experience with the 
modified matgrials there appears. to be 
sufficient evidence to support. the fol- 
lowing tentative conclusions: 
in the visual 


1. Severe. disturbances 


perception ol form and space can be 
present in a brain-injured person simul- 
taneously with good ability in the ab- 
stract thinking required to interpret 
fables and proverbs. 

2. Impairments in abstract. ability as 
tested by block designs are frequently 
complicated by visual-perceptual diffi- 
culties refulting. from abnormalities in 
the visual fields, involuntary movements 
head, torsions, physical 


conditions that 


of the eyes or 
rigidities, and osher 
provide the individual with visually dis- 
torted clues. 5 

g. Great caution should be exercised in 
interpreting à brain-injured persón's per- 
formance on standardized psychological 
tests, especially those involving picture 
arrangement, object assembly, and block 
design, and on projective tec hniques such 
as the Rorschach and Draw-a-Person 
tests. Responses to these tests may be 
markedly influenced by perceptual dis- 
turbances such as field abnormalities and 
distortions of size, space, distance, and 
of those lines and markings which serve 
as useful clues to persons without per- 


ceptual impairment. Although the distor- 


tions of color and movement and the con- 
fusions resulting from visual "extinc- 
too little understood at the 
to be thoroughly evaluated, 


ance should not be over- 


tion" are 
present time 
their import 
looked. 

д. Performanc 
be appreciably 


e with block designs may 


sometimes impro ed 


IN TRAINING THE s 
г 


CINJURED 27 


when such factors as the angle ol dis- 
play. the position ol the materials or ol 
the individual. and distractions in the 
working environment are understood 
and measures are taken to reduce the re- 


sulting difficulties. 


=. There is need to emphasize that 
disturbances in the perceptual areas ol 
vision may be responsible for the under- 
lying insecurity of the brain-injured in- 


valid bi of 


dividual and may be a 
his hesitation and inadequacy in seeking 
or holding a job (4)- 

6. Training or retraining of visual 
perception. and organization demands 
time sufficiently long to break down poor 
habits of visual perception and to de- 
velop new ones. Variations in training 
are necessarily dependent upon the needs 
and capabilities of individual patients, 
In some cases this will mean training 
that is limited to teaching an individ- 
ual concrete ways to meet the production 
standards of a single task in a sheltered 
workshop. In other cases training may 
be undertaken at broader and more ba: 
levels. In still others it may be found 
that the patient has already worked out 
fairly adequate ways of meeting the de- 
mands of his daily living and that any 
disturbance of his visual patterns would 


с 


be unwise. 

7. The emotional tensions of the 
brain-injured person whose perceptual 
disturbances do not respond to retrain- 
ing can frequently be greatly relieved 
when a sincere attempt is made to help 
him and his family understand that the 
difficulties which block his 
уиге him to be misun- 


ectable aspects of his 


perceptual 
performance or Ci 
derstood are resp 
disability. Following such a relief of ten- 
os there has often been noted an in- 


sic 
nt's response to other 


crease in the patie 
forms ol rehabilitation. 
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8. In our experience, the modification 
of the block design method described in 
this paper is one of the most useful 
single methods of evaluating disturbances 


REISS 


SWEBER \ Ш 


of visual perception and organization. 


Further studies in thisarea would appen 
to be indicated. 
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